Sve 


im 


and 


ern 


tire 


1Ca 

lers 
igh 
line 





lly 





nu- 


ant 
ant 













sc 


OIL AND GAS* 


JUN 7 1960 
E 


IN POLITICS: 


How potential candidates 
have voted on major oil 
and gas issues since 1948 


PAGE 115 





SOUTHEAST USS. 


11-state report on oil and 
gas prospects, geology and 
current activity 


PAGE 81 










N. CAROLINA 










QUINTUPLE JUNE 1960 


SUBSCRIPTION $2 PER YEAR 


COMPLETION smu corr bts 


Complete technical report 
on Sinclair’s five-string 
producer off Louisiana 


PAGE 128 

















FEL. IT... 
SEE iT... 

SMELL IT... 
TASTE IT... 





% bit b= iy) fay ¥ 
the WU U AY rr rut to take guesswork 


out of well completions... 


. iS with a Johnston Drill Stem Test. Gives you information on which you can base a 
decision and be absolutely sure. It removes all doubt, actually puts you in touch with the 


formation. ¢ Don’t chance setting casing on a dry hole —don’t pass up a producer. | 


Test to be certain of your well. 
Get the job done faster and better, at less cost. 


You get more from a Johnston Test. Call Johnston! 


OHNSTON TESTERS, INC.) 


P. 0. Box 98 Houston 1, Texas 
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A Quick Look 


at this issue 


BUSY OIL MEN: To help you put first things 
first, scan these time-saving digests on this 
and the following pages, checking [Vv] those 





you want to read first. 
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Mississippi-Alabama oil and gas search at 
all-time peak . . . Exploration activity in Mis- 
sissippi and Alabama is in the midst of its most 
active period. For a thorough discussion of the 
area’s Cretaceous and Jurassic potential, plus an inform- 
ative cross-section, correlation chart and tectonic map, 
urn t.... j . Page 82 


More exploration needed to evaluate Warrior 
Basin . . . This large sedimentary area covers 24 
counties in northern Mississippi and Alabama. Oil and 
gas production has been known for 40 years, but ex- 
ploration heretofore has been generally pursued without 
recourse to modern methods. Good potential exists in 





John H. Folks 151 Paleozoic stratigraphic traps. i Page 89 
DRILLING : 
How to control blowouts (Part 2) Tennessee activity brisk; will Knox dolomite 
T. B. O’Brien and W. C. Goins, Jr. 123 pay off? ... The big question which may be set- 
Shot peening saves drilling dollars tled within the coming two years is whether important 
J. R. Gregath 133 oil production will be found in Tennessee. This state has 
s the pop oer 4 accepting turnkey slim hole drilling? Paleozoic pays common to the Appalachian, Illinois and 
J. W. Arno! 140 Warrior basins; activity spurred by the central Kentucky 
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oe rod pumps in deep dual wells more than the minor stripper oil produced there for 
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R. M. Macfarlane and R. K. Ault 153 West Virginia . . . United Fuel Gas Company's 
INTERNATIONAL deep drilling program continues to hold the spotlight in 
How France produces high-pressure gas wells eastern Kentucky. Virginia activity continues in Wise, 
Harrison T. Brundage 167 Dickenson, and Buchanon counties. In West Virginia, 
481 wells were drilled from June 1, 1959 through May 1, 
DEPARTMENTS : : ie Ae Oi ing i ; 
; 1960. For complete details on drilling activity in these 
Practical operating hints 32 Squeaks from the bullwheel 206 . a : a 
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Men in the industry 174 Classified advertising 208 section of the first basement test drilled in eastern Ken- 
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West Virginia deep tests reflect near-peak 
gas yield ... More than 2.000 wells have been 
Wi Si 


finding 


completed in Virginia during the past 30 months 


Success in new gas production has caused _ the 


State's current natural gas yield to approach the all-time 


high set in 1900. For a thorough summary of current 
developments, plus an unusual and interesting approach 
to deep exploration in this area, turn to Page 100 


I I 


Prospects little tested on Virginia’s Appalach- 
ian rim... Natural commercially 
prod on the Cumberland Plateau, and high-grade 


oil has been produced since World War II from the 


gas is being 


} 
Iced 


Trenton limestone in southwestern Virginia. Gas dis- 
coveries in Rockingham County in northwestern Virginia 
indicate a long, fairly prospective trend through the 


Valles and Ridge province Page 104 
Georgia reports record exploration activity 
Efforts are the belt of 
prolific Cretaceous sandstone production from Mississippi 
Alabama around to the Atlantic Coast of Georgia. 
It is hoped that permeable Cretaceous sandstones, which 


increasing to extend 


and 


are known to exist eastward all the way to Cape Hat- 
teras, North Carolina, will produce from sands pinching 
northwest 


Page 106 


out updip. Extreme southwest and extreme 


Georgia have prospects, too 


Offshore areas are main hope in the Caro- 
linas . . . Stratigraphic traps in Cretaceous sands 
and possible Jurassic sediments are the main targets in 
the C 


wild ats 


irolinas. Faint oil shows have been reported in 
drilled in the Cape Lookout area, where well 
developed, permeable Cretaceous sands were found. A 
gentle sea-floor 


fairly slope boosts hopes for offshore 


drilling Page 108 
East Coast ocean troughs offer future oil 
source ... Although than 200 test 

have been drilled without producing any sign of oil on 

the coastal plain of Florida, 
there may be plenty of oil along the 1,100-mile Conti- 

Shelf of the United States. For an informative 

map locating the more promising areas, turn to Page 111 


more wells 


leading geologists report 


nental 


Maryland’s oil and gas potential . . . There 
are three distinctly different geologic provinces in 
Maryland: Appalachian Piedmont 
and the Coastal Plain. For a timely report on the oil and 


Province, Province 


gas possibilities and geology of these areas, plus a 
brief history of drilling and production in the state, 
turn to .Page 112 


Oil and gas in politics . . . Here is the first 
report to be published showing the voting rec- 
ords of potential Presidential and Vice Presiden- 
tial candidates on major oil and gas issues—plus 
an inside look at the voting records of 30 senators seeking 
reelection this year. Turn to Page 115 for special eight- 
page political report that will be of constant reference 
the 

and Republican national con- 


value to you through November elections—as well 


as the July Democrati 


ventions. 





Bonus reading in August 


Engineering Practices Manual... 
Worutp Ot’s second Engineering Prac- 
Manual in the August | 
offer the most complete coverage yet pub- 


tices issue will 


lished on typical fishing conditions—tools that are 
used—plus a step-by-step description of how fish 
are recovered. The manual is being prepared by 
two of the most prominent authorities in the fish- 


ing operations field. 


International Outlook Issue . . . to be 
published August 15. Without a doubt 
one of the most popular and constantly 
referred to issues among oil industry pub- 
lications—-Wor.p O1t’s 15th Annual International 
Outlook 


“bonus” 


Issue—will be your second reading 


in August. More maps and charts than 
will be included this year. 


ever before 


Be sure to watch for your 
August issues! 











Troubles still hold down earnings in oil indus- 
try . . . Oil companies continue to have difficulty 
in achieving satisfactory earnings. During the present 
second quarter, profits probably will be about the same 
as or somewhat lower than in the similar period last 


So far, large international companies have done 


Page 114 


year, 
relatively better than the domestic companies. 


How to control blowouts (Part 2)... Although 
the oil industry is aware of the cost and seriousness 
involved when a blowout occurs—are the drilling crews 
properly trained and informed on what to do to kill a 
threatened See Page 123 for 
description of the different stages of the actual operating 


blowout? a step-by-step 


procedures of blowout equipment used on a drilling rig. 


Independents drill smaller share of U.S. wells 
in 1959 . . . Although independent operators 
drilled three out of four wells, they accounted for a some- 
what the country’s drilling in 
1959. 
slightly increased percentage. Deterring smaller operators 


reduced proportion of 
Larger companies conversely accounted for a 


were low crude production allowables, reductions in crude 
prices, increased costs, and tight money conditions. 
Page 127 


How Sinclair completed its quintuple string 
well . . . Sinclair Oil and Gas Company and asso- 
ciates recently completed the world’s first parallel quin- 
Louisiana. 


tuple string well offshore from the coast of 


This article describes the completion technique in detail | 


and discusses both down-hole and surface equipment 
which made the operation possible. For a complete tech- 
nical discussion of this unique well, see ..Page 128 
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Shot peening saves drilling dollars . . . The 
effect of shot peening on drill pipe is remarkable. 
Done with high velocity steel pellets inside and outside 


the string, it removes mill scale and corrosion products 


ind changes the characteristics of the metal. The most 
a pre-stress in compression. See 


Page 133 


change is 


Tandem rod pumps practical, economical in 

deep duals .. . Cities Service Oil Company is 
ising tandem rod pumps in deep dual wells in West 
Pexas. Parallel tubing string installations are used, even 
in wells equipped with integral joint casing as small as 
914-inch OD. Lifting costs for the duals have averaged 
about the same per barrel of oil produced as those for 
single wells of equivalent depth. This article describes 
these installations and relates Cities Service’s operational 
experiences with them. See........... ...Page 136 

Is the industry accepting turnkey slim hole 

drilling? . . . The growing acceptance of slim hole 
drilling and tubingless completions has accelerated the 
need for more economical drilling practices. Contractors 
must be familiar with the area of operations before a 
good economical relationship may exist between them and 
operators. See Page 140 for a timely discussion of the 
responsibilities, advantages, drilling and completing prac- 


tices, and economics of turnkey slim hole operations. 


Open hole workover program pays off... In 
one year, Sunray Mid-Continent Oil Company’s 
hole 
idditional 


owners in the Midway Smackover field unit. Oil produc- 


workover program has resulted in $500,000 


open 
income for the company and other interest 
tion was increased 250,000 barrels, water production was 
decreased 500.000 barrels, and lifting costs were reduced 


Ww percent 


his article describes the workover program 
nd discusses results on a per well basis. See. ..Page 144 


How to establish well-density control (Part 2) 
- « « What is the legal definition of unitization? 
What is the best procedure to follow in preparing unitiza- 
tion agreements? Why are community leases impractical? 
hese questions are answered in detail in the information- 
packed article starting on.... ....-bage 151 
Nuclear logging in the Appalachian Basin... 
Combination amma ray-neutron and gamma ray- 
double spaced neu 
tion tools in the Appalachian Basin. Although most wells 


or logs have proven effective evalua- 
ire drilled by cable tools, rotary drilling is increasing. 
Logging techniques now in use are applicable in cased 
or uncased holes, whether dry or fluid filled. For complete 
injormation on how nuclear logging is used in this active 
irea, see soee ee Ep 

France produces high-pressure gas wells .. . 

France’s unique, deep Lacq gas field, which pro- 
duces gas with 16.8 percent hydrogen sulfide from 11,500- 
14.000 foot depths, is being successfully produced with 
dual, concentric strings of alloy tubing. Inner annulus 
is filled with corrosion-inhibitor treated diesel fuel. Suc- 
cess of this technique is proving vital to France, allowing 
utilization of this hard-to-handle. toxic, high-pressure 
Page 167 
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Oil Industry In Brief 


Here are the latest industry trends, 
revealed by WORLD OIL research: 


Demand Growth Stops. Total demand for 
petroleum was 7/10 of 1 percent less 
than 1959 in April and first four months 
of 1960. Domestic demand was about the 
Same aS last year. Forecasts were for 
a 2 percent increase .. . See Page 25. 





Supply Down Slightly. Total new supply 
for first four months was l percent 
less than same 1959 period ... See 
Page 25. 





Inventories Increase. Petroleum inven- 
tories were equivalent to 83.1 days' 
Supply on April 30, a little over year 
ago level .. . See Page 25. 





Imports Down. Product imports dropped 
sharply in first four months, while 
crude imports increased over same 1959 
period... See Page 25. 





Completions Increase. Average of 114 
new well completions per day were re- 
ported in April, up 8.6 percent over 
March--for the first improvement in 
five months .. . See Page 29. 





Four=-Month Drilling Trends. From Jan- 
uary through April, new completions 
totaled 13,904 welis, down 10.6 per-= 
cent from same 1959 period--footage 
drilled was down 8.5 percent--total 
wildcats were down 4.3 percent... See 
Page 29. 





More Interest in Politics. Continental 
Oil is granting employes time off from 
work without loss of pay to participate 
in political party activities from pre- 
cinct level on up... . See Pages 13 
and 115. 





Depletion in '6l. Predictions are, 
concentrated effort will be made dur- 
ing 87th Congress to reduce or elimi- 
nate depletion provision for overseas 
operations--as first step in all-out 
effort to cut domestic provision... 
See Page 115. 
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- | Looking Ahead 

or 

kk 

: What next: septuple-octuple-nonuple? . .. Within a month after Sinclair announced 

"7 world’s first quintuple completion, Sunray Mid-Continent reported a sextuple—the J. A. 

or Graves 6 well in Jackson County, Texas. Initial tests gaged 2.77 MMcf gas per day 

or through various size chokes from six zones ranging from 4,600-6,650 feet. 

: How well was completed: three strings 27-inch tubing run, with landing nipples used as 

at packer seat. Inside each string, Sunray ran 14-inch tubing and finaled each string as dual 

at completion. ‘Tubing “‘bundle” and centralizers measured 8.5 inches in diameter, allowing 
ne .25-inch clearance in 834-inch hole. 

at 

in 

First underwater completion off Peru?. . . Look for world’s first underwater completion 

X to be attempted soon one mile off coast of Peru. As tentatively planned, flow head and 

2 all controls will be installed on ocean floor; will be controlled from shore by hydraulic 

; control lines that will be part of a “bundle” of all-aluminum flow lines carrying production 

| to shore facilities. Lines will be welded on shore, floated out to location and submerged. 

| Bundle will consist of 3-inch production flow line, 2-inch line for possible future injection 
or other use, and two /2-inch hydraulic control lines, one of latter being a spare in 
control system. 

: What happened to “Soaring Sixties’’? . .. Late in °59 and early in °60, industry leaders 

r. forecast a decade of tremendous economic growth, based on population explosion, etc. 

8 \ttitude now appears much more temperate—more in keeping “Competitive Sixties” slogan. 

a Latest statements on new decade: 

‘ Industry will be faced with stiff competition in four major areas: (1) Labor shortage 
in “creative age” group of 25 to 44 will result in talent hunt far surpassing anything seen 
to date. (2) Fierce competition between construction and engineering materials, i.e., steel, 
aluminum, plastics. (3) Mounting domestic production and materials costs will spark intense 
competition from abroad. (4) Fuels industry race to capture new markets will become 
more competitive than ever before—if federal government gives it a chance. 

“More public understanding of the vital role played by profits in our economy is necessary 
| and will determine to a large degree the course of the next ten years. If our nation is to 
| grow during the next decade, then we must make it very clear that profits are not just 

a measure of efficiency now, but a means by which future growth is possible. 

“Without profits there would not only be no new tools, but, sooner or later, no tools at 

all. Without constantly replacing the tools of production and without constantly improving 

those tools, our nation will be outdistanced in the race among nations for improvement, 

i and even for protection and survival.” (Roger M. Blough, Board Chairman, U.S. Steel). 
Better Kentucky maps being made ... U.S. Geological Survey has started program to 

map in detail certain areas in Kentucky, including regions of heightened new oil interest. 

Some geologists working in other districts are being moved to Kentucky in new program. 

, 

i Oil equipment sales up 36.1 percent ... Twenty members of Petroleum Equipment 

Fi Suppliers Association report net sales of tubular and non-tubular goods totaled $873.7 
million in 1959—up 36.1 percent over 1958, but still considerably under the $908.7 million 
reported in 1957 and $937.1 million in 1956. 

Profits in relation to sales remained low—only 1.9 percent of net sales, compared with 0.17 

. percent in 1958, 3.66 percent in 1957, and 5.38 percent in 1956. 

. Fifteen states accounted for 90.8 percent of all sales in °59. Texas was far in front, with 

e $285.3 million; followed by Louisiana, $135.4 million; Oklahoma, $72.6 million; Caifornia, 
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$56.6 million: Kansas, $42.6 million. 
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Good Wells Make Good News 


June, 1960 


. : . 4 . , , 
Owell eng I LI reporting an unusually hign rat Or succe ul rac 
4« ++ & we a +w nm + Ta Q Ay > + ré 4 
uring Lreatments. nere are four recent exampies: 


® Mobile County, Alabama (Old Oil Well) This well was producing fron 



























































both the upper Donovan from 10,829 to 10,945 feet and the lower Donova 
from 11,382 to 11,394 feet. Each zone was fractured separately witl 
Waterfrac u ga total of 23,000 gallons gelled water and 80,000 pound 
20/40 sand. Th was the first us f water as a frac fluid this field 
Inject approximately 18 bpm at 4500 psi down 2%-inch tubing. Be 
fore treatment 111 made 19 bopd from upper zone; lower zone had bee 
temporarily abandoned as non-productive. Two weeks after treatment, 
upper zone was making 120 bopd. Pump was moved to lower zone which pr 
Uppe ane w BR iNsS 26 JOPG « mp Wes myeee LY sumer Suns ich pro 
luced 113 pd after five-day test. 
® San Juan County, New Mexico (New Gas Well) This well was complet 
into three sections of the Dakota. Each section was fractured separately. 
p costs as low as possible, Dowell used a new eS and stage- 
fr tul tec! Jue: ADYAS jet vas used to perforate and a retriev 
ible bridge plug assembly was run below the aa “The frac fluid was 
fresh water with two pounds of sand per gallon. Slick Water additive was 
used to reduce friction. Injection for all stages was over 40 bpm at 230( 
psi. First, the lower section was perforated and fractured with 50.000 
pounds sand. Second, bridge plug was set above the lower section and th 
main bench was perforated and fractured with 100,000 pounds sand. Third, 
the bridge plug was released and reset above these perforations. The 
the upper section was perforated and fractured with 100,000 pounds sand. 
All work was done without removing tubing from hole, saving over $4000. 
On test. well potentialled 13,000 mcfd and produced 5640 mcfd into th 
ME 222k. Sess ELS A tvs vn BRE BIVEUSs LYON Mee 2000 LUNE 
gathering line. This is at least 30 per cent better than any other wel 
this compa has in the field. 
—_— aw “ —_—— —_—— = —— 








® Ector County, West Texas (New Oil Well) This well was completed 





through perforations into the San Andres at about 4390 feet. It mad 
only a show of oil. Operator wanted an economical stimulation job. Using 
the Frac Guide* Dowell engineers designed this treatment: First. 100 
gallons BDA* (Breakdown Acid) were jetted against perforations. The 


Sandfrac* was used. 10,000 gallons lease crude with F.L.A.* (Fluid Loss 
Additive) carried 20,000 pounds sand into formation. Injection was dow: 


= 9 


ay weber at 10 bpm. After treatment, well’s rated potential was 700 bopd. 





® Grant County, Kansas (01d Gas Well) Production from this well — con- 
pleted in 1949 — had declined to 403 mcfd. The operator decided to frac- 
ture the upper part of the Hugoton since he believed most previous 
production had been from lower zones. A 6000-pound sand plug was used t 

ill up 165 feet. Then Riverfrac* was used. 94,000 gallons fres 

and 80,000 pounds sand were injected down casing at 66 bpm and 
Six months after treatment, deliverability had increased to 2253 nofd. 

















For detailed information—or for prompt service —dial Dowell. Dowell serv- 
ices and products are offered from more than 150 offices and stations in the 
Imited States, Canada, Venezuela and Argentina. Dowell, Tulsa 1, Oklahoma. 
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Industry health depends on refinery runs 


lHROUGH ITS CURRENT problems and troubles the 
il industry is learning or re-learning some basic eco- 
nomic facts. As a result, in the near or intermediate 
future, it should emerge a sounder, more efficient, more 
profitable industry. 

lhe industry even now is not doing badly. It merely 
s not doing as well as it was a few years back. Its 
lifliculties began three vears ago, at the middle of 
1957, when the U. S. business recession of 1957-1958 
started. Growth in demand for petroleum was inter- 
rupted, and though it has resumed, the industry nevet 
has quite adjusted its operations back into line with 
lemand trends. 

It made some headway in late 1958 and earls 
“59, and earnings temporarily recovered sharply. But 
excesses of imports, production, and refinery runs were 
indulged in during the first half of 1959. And in the 
latter half of 1959 and so far in 1960, surpluses of oils 
have persisted. And prices of products have sagged to 


the lowest levels of five vears or more. 


Excessive runs depress prices. Against this 
background, oil company executives lately have given 
a clear picture of industry problems in explaining things 
to their stockholders at their annual meetings and in 
reports on results in this year's first quarter. Everybody 
knows what the industry's chief problems are and what 
remedies are needed to put things right. It only remains 
tor the remedies to be applied. And since the situation 
is so well and generally understood, it seems reasonable 
to hope for constructive action and improvement of 
conditions in coming weeks and months. 

Company after company reported that earnings were 
held down and unsatisfactory in the first quarter of 
1960 because of low prices for gasoline, heating oil, 
and other products. The prices were depressed, they 
said, by surpluses of the products. The surpluses were 

iused, they explained, by excessive refinery runs. 

lo some extent, the excess of runs to stills was a 
reasonable mistake based on erratic weather. Mild 
weather in January and February made heating oil 
ise much lower than normal, and large stocks depressed 
\ cold March liquidated distillate stocks but too 


Drices, 
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late to aid prices or change unprofitable January- 
February business. At the same time, March blizzards 
cut gasoline consumption and weakened the industry's 
position on gasoline stocks and prices. 

The first quarter experience emphasized that refiners 
urgently need to be more watchful and alert regarding 
trends of demand for their products and more prompt 
in adjusting refinery runs accordingly. 


Peak season just ahead for gasoline. [he 
need to watch the trend of gasoline demand and to 
make new gasoline proportionately will be highly urgent 
during coming weeks and months. Gasoline is the 
industry’s principal product and chief source of reve- 
nue, and the months of peak consumption lie just 
ahead. If serious surpluses of gasoline can be avoided, 
the industry can obtain needed better prices. And with 
gasoline demand expected to be good, better gasoline 
prices would do much toward assuring the industry 
satisfactory earnings for the whole year of 1960. 

Fortunately, a number of companies during the past 
few months have publicly announced that they were 
reducing refinery runs, in moves to avoid making 
surplus products and to balance output with their 
expected markets. 


Dangers in import quotas. One problem in con- 
nection with refinery runs is the fact that the manda- 
tory import control program encourages high runs. 
Import allocations are worth money to refiners, and 
they are based in part on past runs. There is a strong 
temptation for a refiner to boost runs above market 
needs in order to earn higher quotas for the future. 

The inland refiner says that sale of his import quotas 
makes him better able to pay the going price for domes- 
tic crude. So the program has its merits. 

But in so far as the program may encourage over- 
refining and depress product prices, it also has its 
dangers for all in the industry. In his own interest, as 
well as that of the industry, the refiner is short-sighted 
if he over-refines to get higher import quotas, only to 
lose back his gains in depressed markets. 
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PDO 


Pretty dern quick! 


That's the kind of service you want. And 
when you choose Welex to complete your well, 
that’s the kind of service you get. Like the pa- 
poose above, our crews hit the ground “a run- 
nin’ and wrap up the job in a minimum of time. 


But to Welex, PDQ means more than speedy 
service. Here’s the difference that makes Welex 
well completion services outstanding: 


PR. 


Penetration means Welex jet perforating. 
This is the most important factor in suc- 
cessfully completing a well. Whether you 
choose the 5-inch Super Dyna-Jet' for 
standard completions or the power- 
packed Sidewinder’ for a 2-inch tubing- 
less completion or one of the many other 
types and sizes of jet guns, you get 
deepest penetration. Welex’s continuous 
laboratory and field testing and research 
guarantee you deeper penetration every 
time with the maximum flow index. 


1). 


New developments from Welex’s re- 
search facilities have a way of soon be- 


x 


« 




















For more data on advertised products, use Readers’ Service Cards, last page 


coming standards of the industry. Just as 
the Swing-Jet' and Link-Jet' opened new 
horizons in throughtubing completions, 
new tools presently in development 
stages soon will be introduced in the 
field. These will mark another first by 


Welex in offering the finest proven well 
completion tools. 


Q)_ 


Quality is Welex. Quality well comple- 
tion services from Welex assure you that 
your well is in good hands. Welex equip- 
ment, developed by the industry’s finest 
research facilities, and Welex engineers, 
backed by years of experience, form a 
combination that can turn a million dol- 
lar gamble into a sure winner. Why settle 
for less than the best? That's Welex, the 
company that originated jet perforating 
—the company that offers a complete se- 
lection of well completion services for 
every type of well. 


Next time and every time call your Welex 
representative for top completion services ‘PDQ.’ 





General Offices: 1400 East Berry, Fort Worth, Texas 
In Canado: Welex of Canada, itd. 
Trade Marks of Jet Research Center, Inc. 
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THE CHANGING PANORAMA 





Supply-demand balance still a problem 


[HE INDUSTRY has continued to can not be fulfillment of the original 


suffer from. the mbalance between forecast of an increase of 4.3 percent 


petroleum demand and supply, with in demand. It now appears that the 
demand lagging and supply exceeding increase can not exceed 3.5 percent 
requirements. Total demand for and that it may not be over 3 percent. 
petroleum was 10 of 1 percent less An increase of 3 to 3.5 percent 
{ would occur, however, if demand 


than last year for both April and thi 


first four months of this year. For should equal forecasts during the re- 
th periods domestic demand was mainder of this year. For the second 

virtually the same as last year. But quarter of 1960 an increase of 4.2 

exports have been off more than 20 percent was forecast; for the third 

percent. quarter 5.1 percent; and for the 
These results have fallen materially fourth quarter 4.1 percent. 

short of earlier forecasts that demand 

would be up over 2 percent for the Supply. The industry has been at 

early part of this year. They indicate — least partially successful in balancing 

tl or the whole year of 1960 there supply with lagging demand. Total 


Petroleum Trends... 


CRUDE PRODUCTION 


ions of Barrels Dail 





CRUDE STOCKS 


ilhons of Barrels End of Month 


GASOLINE STOCKS 


Millions of Barrels End of Month 
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CRUDE OIL IMPORTS 


illions of Barrels Daily 





DISTILLATE STOCKS 


Millions of Barrels End of Month 
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new supply in the first four months of 
1960 was held 1 percent below that 
in the corresponding months last year. 
This decrease was about the same as 
that in total demand. However, new 
supply in the early months of last 
year was too high, as imports climbed 
to a record peak in advance of the 
beginning of mandatory controls. 

U. S. crude oil production was 
down 1 percent in this year’s first four 
months. But that reduction was par- 
tially offset by an increase in produc- 
tion of natural gas liquids. 

Imports showed a small decreas 


for the first four months. Product im- 


TOTAL OIL IMPORTS 


Millions of Barrels Daily 


\ 
: 1959 
‘ 
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RESIDUAL STOCKS 


Millions of Barrels End of Month 
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U. S. Petroleum Demand and Supply (Thous. Bblis. Daily) 


APRII 
March 
1TEM 1960 1959 Y Diff. 1960 
DEMAND 
\ll Oils, Total Demand 9,249 9,314 0.7 10,440 
Domestic Demand 9,049 9.041 + 6.1 10,240 
Export Demand 200 273 26.7 200 
Gasoline, Total Demand 4,251 4,239 0.3 3,730 
Distillate, Total Demand 1,592 1.621 1.8 2.804 
Kerosine, Total Demand 239 200 19.5 477 
Residual, Total Demand 1,734 1,590 9.1 1,982 
Other Oils, Total Demand 1,433 1.664 13.9 1,447 
CHANGE IN STOCKS 
All Oil, Change in Stocks 613 225 594 
NEW SUPPLY 
lotal New Supply 9.862 9,540 3.4 9.846 
Domestic Production, Total 7,923 8,128 2.5 8.039 
Crude Oil 6,998 7.256 3.6 7.104 
Natural Gas Liquids 925 872 6.1 935 
Imports, Total 1,939 1,412 + 37.3 1.807 
Refined Products 856 669 + 27.9 911 
Crude Oil, Total 1,083 742 46.0 896 
Crude, East of California 812 558 45.5 664 
CRUDE RUNS 
Crude Runs to Stills 7,950 7,866 1.1 7.879 
Domestic Crude 6,986 7,069 1.2 6,899 
Foreign Crude 966 797 21.2 980 
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ANUARY-APRII 


U. S. Stocks of Oils (Million Bbls. at End of Month) 


»0 1959 
241 10,307 
043 10,052 
198 255 
.767 3.876 
444 2,406 
420 400 
.936 1,964 
.674 1.661 
237 197 
004 10,109 
079 8,093 
.143 7,216 
938 877 
922 2,016 
942 1.112 
980 904 
737 708 
044 8,109 
.078 7,196 
964 913 


March 
1960 


223.9 
193.9 
64.2 
16.3 
24.9 


FOTAL IN U.S. EAST OF CALIFORNIA 
April April March April April 

KIND OF OI 1960 1959 Ye Diff. 1960 1960 1959 %& Diff. 

All Oils 769.0 765.8 0.4 750.6 
Crude Oil 262.7 257.6 2.0 258.0 229.2 218.5 4.9 
Gasoline 219.3 210.4 4.2 225.6 187.3 181.5 3.2 
Distillate Fuel Oil 82.0 86.2 4.9 Faud 70.6 75.2 6.1 
Kerosine 20.4 21.0 2.9 17.3 19.1 20.6 7.3 
Residual Fuel 39.1 53.3 26.7 39.1 a.5 26.2 2.7 
Other Oils 145.5 137.3 6.0 135.5 








U.S. Crude Oil Production, by States (Thous. Bbls.) 


Daily Average for Month 
April April Mar. 
STATE or DISTRICT 1960 1959 Ge Diff. 1960 
\labama 19.3 14.4 34.0 19.3 
Arkansas 82.7 81.1 2.0 83.6 
California 827.8 842.4 1.7 825.9 
Colorado 128.6 127.4 0.9 129.6 
Florida 1.1 1.2 8.3 1.2 
Illinois 215.6 216.7 0.5 216.5 
Indiana 33.3 32.6 2.1 33.2 
Kansas 312.9 343.4 8.9 289.3 
Kentucky 61.6 81.1 24.1 60.0 
Louisiana 1,084.1 962.8 12.6 1,087.7 
North Louisiana 114.5 154.5 25.9 114.6 
South Louisiana 969.6 808.3 20.0 973.1 
Michigan 34.2 27.6 23.9 32.6 
Mississippi 134.3 125.7 + 6.8 135.2 
Mo.-So. Dak.-Tenn. 0.7 0.1 + 600.0 0.8 
Montana 79.5 81.1 2.0 80.2 
Nebraska 62.0 62.9 1.4 61.7 
Nev.-Wash.-Alaska-Ariz. 0.9 0.1 +800.0 0.9 
New Mexico 305.7 296.9 + 3.0 303.9 
Southeast 270.2 251.8 7.3 268.8 
Northwest 35.5 45.1 21.3 35.1 
New York 5.3 §.3 3.8 5.0 
North Dakota 57.6 47.6 21.0 52.4 
Ohio 11.9 16.6 28.3 11.8 
Oklahoma 532.7 571.4 6.8 537.3 
Pennsylvania 17.0 17.2 ee 15.2 
Texas 2,541.0 2,837.2 10.4 2,679.0 
Dist. 1: South Central 44.9 47.2 4.9 44.5 
Dist. 2: Middle Gulf 117.9 122.1 3.4 123.3 
Dist. 3: Upper Gulf 348.5 394.6 11.7 364.3 
Dist. 4: Lower Gulf 190.8 202.9 6.0 206.3 
Dist. 5: East Central 27.9 31.5 11.4 29.4 
Dist. 6: Northeast 246.5 280.6 12.2 263.5 
Dist. 7-B: North Central 122.4 145.2 15.7 137.4 
Dist. 7-C: West Central 122.9 131.6 6.6 130.6 
Dist. 8: West 1,017.5 1,104.8 7.9 1,076.0 
Dist. 9: North 193.7 206.2 6.1 194.4 
Dist. 10: Panhandle 108.2 107.8 0.4 109.3 
Utah 105.4 108.0 2.4 107.7 
Virginia } 
West Virginia 6.5 . Sua 6.0 
Wyoming 336.5 349.1 3.6 327.6 
Total U.S. 6,998.0 7,256.2 3.6 7,103.6 








Total, . 


1960 


100,135 
15,541 
138 
26,225 
3,978 
37,028 
7,408 
131,161 


14,360 
116,801 


4,085 
17,049 
77 
9,892 
7,578 
108 
36,754 


31,845 
4,909 


601 
6,934 
1,556 

66,135 
1,983 


322,916 


5,353 
14,822 
44,789 
23,876 

3,401 
31,665 
16,158 
15,538 

130,422 
23,516 
13,196 


13,087 
1 


710 
41,464 


864,279 


12,863 
13,066 
2 


705 
40,712 


865,885 
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Sources for above 3 tables: Bureau of Mines monthly reports, except last two months based on 


API and B. of M. weekly reports and WORLD OIL estimates, and all Texas districts from‘ API. 
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ports were down considerably, but 
crude imports were above last yean 
Crude runs to stills were 810 of | 
percent lower in this year’s first fou 
months. This decrease was about the 
same as declines in total demand for 
all oils and in the total new supply 


of oils. 


Stocks. From an over-all standpoint, 
petroleum stocks appeared fairly rea- 
sonable April 50, 1960, considering 
prevailing demand and the historical 
ratio of stocks to consumption. They 
were equivalent to 83.1 days’ supply 
less than in 1958, 1955, 1954. and 
1950. though a little over a vear ago 

Stocks of crude oil at 335° days 
supply were as low as on any April 30 
in over a decade. Residual fuel oil 
stocks also were approximately as low 
as In anv vear for over a decade 
Kerosine stocks were the lowest. in 
terms of days’ supply since 1956 

Distillate and gasoline stocks, how- 
ever, were too high at the end of 
April. Distillate represented 51.5 days’ 
supply, which was substantially more 
than in other years of the past decade 
except 1959 and 1955 

Gasoline stocks April 30 equaled 
91.6 days’ supply. That was only 
slightly more than in the SIX preceding 
vears but about 10 percent above the 


early 1950s. 


Refinery runs. Offering some en- 
couragement is the promise of reason- 
able refinery runs henceforth. In the 
past few months, numerous companies 
announced that they were reducing 
crude runs to stills to combat. sur- 
pluses. In April the runs were held 
under 8 million barrels daily 

Crude oil production has continued 
under strict control and in line with 
refiners’ stated needs. Under May al- 
lowables there was some lifting of 
pipe line proration by several mayjot 
crude purchasers. 

Although there has been some fur- 
ther cutting of crude prices in certain 
areas, the crude market in general 
now gives promise of holding steady 

Markets for gasoline have con- 
tinued depressed, and are a key factor 
in holding down oil company earn- 
ings. Gasoline demand improved in 
April, and continued good demand 
would help the markets. But with 
stocks ample if not excessive, it seems 
likely that any improvement in gaso- 
line prices will be limited and gradual. 
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WELLS COMPLETED FOOTAGE DRILLED ACTIVE DRILLING RIGS ACTIVE ROTARY RIGS 
OUI Thousands of Wells Millions of Feet Thousands of Rigs End of Month Thousands of Rigs End of Month 
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‘| Drilling activity up slightly in April 
































ivs 
lore 
icit 
ws AVERAGE DAILY new well comple- Summary of U.S. Drilling Activity 
a tions were up in April—the first im- = 
ing provement in five months FOUR MONTHS 
the JANUAR Y-APRIL 
j Averagt 114 wells pel day. ior an —_— April March | - 4 a 
. . 7? ITEM 1960 1960 190 | 1959 | % Diff. 
8.6 percent increase over the 105 wells Z 
_ per day completed in March. The New Wells Completed: | 
. Oj 78 58 6,745 8,033 16.0 
on- | previous increase was repo! ted last nh Hote 7 MS 59 " po ‘28 O88 - 2.1 
the | December with an average of 131 Gas... 959 249 1.194 | 1,220 2] 
nies wells per day, up } percent over Dry 1,348 1,287 5,454 5,790 5.2 
’ Service 73 73 229 258 11.2 
ing November. = 
sure Even so, April’s completions were Total New Wells 3,417 3,266 13,904 | 15,554 10.6 
down 9 wells per day or 7.3 percent : - a 
eld ; rat I ‘ited : 92 Footage Drilled 
from the April 1959 average of 125 Millions of Feet 14.3 14.4 59.5 65.0 8.5 
4 wells per day. sing 
ued se : — 2 i 
scale Rigs operating on April 30 in- 
L- creased 26 rigs over March 31 totals, 
of to 3.756. However, the total was 387 
sion rigs under the 4,143 reported operat- 
een al *1) : ant - onan 
ing at April’s end, 1959. Summary of U.S. Wildcat Drilling 
| Footage drilled in April increased aaumiagina inieianaseateniaaiaeiie . a 
ul- ‘ 17 ~ 
aie 12,1 I feet per day over March, to FOUR MONTHS 
: +76.677 feet daily. With one less day JANUAR Y-APRIL 
era 11] :; a] “ys April March : 
to drill, compared with March, April’s . s ames 
dy Arte we 7 ITEM 1960 1960 1960 1959 | % Diff. 
wildcat total increased 21 wells over 
sa the previous month’s total, to 698 New Field Discoveries: - — - 
“tol wellc Oil od 55 36 187 207 9.4 
ae ok, 3 -— Distillate. . . rad 7 10 31 33 | 6.1 
agri Despite April’s increased drilling Gas 20 18 74 90 17.8 
- activity, the four-month totals still 
and lacved far behind the 1959 oe. Waa Total Discoveries. 82 64 292 330 | 11.5 
” agsed far be hin t le J: pace. sNew Dry Wildcats 616 613 2,608 | 2,701 3.5 
vith well completions, including the extra r “a? 
ems day for leap year, totaled 13,904 wells, Total Wildcats. nin 698 677 2,900 = : od 
1SO- | ee : (Percent Productive).. 11.7 9.5 10.1 § ne 
down 10.6 percent from the same (Percent Dry)....... 88.3 90.5 89.9 | 89.1 | 
ual. 1959 period. 
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Does Your 


Weaterflood or Disposal 
Problem Require... 


A 
CLOSED SYSTEM 


OR AN 
CH SYSuli ve 
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7. Oil Skimmers 

2. Filta- Wash 

3. Filters 

4. Backwash Tanks 
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1. Oil Skimmers 5. Filters 

2. Aerators 6. Backwash Tanks 
3. Raw Water Treating Tanks 

4. Filta-Wash 





C(Costeseseneenenennemnarnennnenetnenennt 


B S & B Your BS&B Representative can help you take the “guess-work” 
out of your waterflood or disposal problem. Whether you need a 

te simple closed type system which excludes air from the process, 

LIOYAPKI or a more elaborate open type system which uses air as a part 
CENEL of the treatment, he can recommend the correct system from 

BS&B’s full line of AQUA-KLEENER water treating equip- 


Syste mM S | Nn Cc | U d e ment to solve your problem most efficiently and economically. 
Both Types! 


For the best possible field care of either permeable plate or 
graded bed type filters, the BS&B PHANTO-MATIC* 
Filter Backwash Controller is available to operate on either 
a time-cycle or a preset filter bed differential pressure. A 
complete installation including the PHANTO-MATIC Filter 
Backwash Controller and pumps is offered as a skid-mounted 
unit, ready for installation in the flow line. 


UA-KLEENER and PHANTO-MATIC are trade names 


k, Sivalls & Bryson, Inc. 


Talk Over Your Water Treating Problems 
With Your BS&B Man, Or Write To... 





’ Brack, SiIva.ts s&s BRYSON, INC. 


DEPT. 1-Bé P.O. BOX 1714, OKLAHOMA CITY 
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Practical Operating Hints 





Elimination of excessive lifting 1s 
made possible around a cable tool rig 
rr 
with the ise of a beam and hois 
Q : { ; > ¢ 
An 8-1 | beam 1s fastened at 


right angles to a vertical member made 
of the same salvage stock of structural 
steel. Mounted on the 
horizontal beam is a 
four-wheeled, ball 
bearing trolley 
equipped with a swivel 
hook in which is slune 
the 10-ton capac ity 
differential chain hoist 
used for handling the 
heavy parts used about 
the average size rig. 
When the rig is first 
set up at the location, 
the platform is built 


These How-To-Do-It Ideas Can Save You Money 


$10 is paid for each illustrated acceptable contribution. Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 


Lifting Made Easier With Beam and Hoist 


and a derrick line is used to haul the 


lee-shaped trolley member sufficiently 


high 


to permit insertion of the lowe 


ingle fPussets provided at appropriate 


elevations on the oute1 edge ot the 


derrick frame members 











Salt Water Pump 
Uses ‘Free’ Power 


The installation shown is used to 


transfer produced salt water from a 
tank battery to a water flood opera- 
tion elsewhere in the field. The two 
most interesting features of this in- 
stallation are the use of “free” power 
for the pump and the “homemade” 
level control on the tank supplying 
the pump. 

“Free” power is possible because 
an existing gas pressure drop is used 
to drive the pump. In field operations, 
the production separator (25-30 psi 
dumps oil into the tanks and dis- 
charges gas into a gasoline plant 
gathering system operating at about 
atmospheric pressure. By connecting 
the pump gas intake to the separa- 


tor discharge, and its exhaust into the 


eathering line, the energy of the gas 
is used but not the gas itself. 

The “homemade” level control was 
adapted because the slowest operat- 
ing speed of the pump discharges 
water faster than the supply currently 
available to the tank. This had caused 
the tank to be pumped dry frequent- 
ly, including the oil “blanket”? used 
to maintain a closed waterflood sys- 
tem. The absence of electrical powet 
and the cost of pneumatic tank level 
controls resulted in the hookup shown 
An intermittent gas lift controlle1 
available at no cost from surplus 
equipment) was installed on the gas 
supply line to the pump. Trial and 
error established the proper cycle for 
running the pump. Currently the 
pump runs 4 hours in each 12. Re- 
ducing the pumping time has solved 
the tank draw-down problem as well 
as reducing maintenance cost of the 
pump. 


Simple Platform Makes 
Engine Repairs Safer 


A platform can be constructed for 
making inspection and repairing of 
diesel engines easier and safer. 

The platform is made from four 


pieces of angle iron and a rectangular 








piece of slip resistant sheet metal. The 
pieces of angle iron are welded in an 
L-shape to form the two supports for 
the platform. The piece of sheet metal 
is welded to the supports to complete 
the inspection platform. This platform 
is then welded to the deck and fas- 
tened to the engine by bolts 


if 


wats 








Connected Sight Glasses 
Help Keep Tanks Clean 


Oil dripping onto the side of the 


gun barrel can be eliminated by using 
4-inch pipe to connect the sight 
glasses and drain the discharge to a 
remote sump in the firewall. 

When it is necessary to drain the 
sight glasses, all fluid is passed to the 
sump and no oil is allowed to drain 
onto the side of the gun barrel. A 
small amount of 14-inch pipe is the 
only added material needed for such 
a hook-up. 
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THE HARDES*™ 


. FORMATION®> 


The Smith Type 4W1 3-cutter jet rock bit, designed to drill the hardest 
ind most abrasive formations, features...largest possible bearing size 
to insure maximum bit life under heavy loads...heavily hardfaced, cir- 
umferential webs on gage teeth affording greatest possible gage pro- 
tection... maximum tooth angle to withstand high impact loading... 
the proper geometry to insure a true-roll and chipping-crushing action 
required for drilling high compressive strength rocks, such as chert, 
pyrite, granite, quartzite, and hard sand rock. 














Sintth roor CO. 


Branches in Principal Oil Centers 
Throughout the World 
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WITH THE 


NEW REGAN | 
BOTTOM-HOLE || 
ORIENTING SUB /|/ 


* Cuts Rig Time 
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if Build a Lubricator 
Into the Chain Guard - 






































; ; wit 
~ 3 : A cylindrical oil reservoir is built 
5 >/ ~ ; 51a ‘ 
* Maintains Continuous into the chain guard to ensure proper ba 
Mud Circulation chain lubrication. By tapping the 
i —_ ™ ee lower end of the reservoir and insert- 
- ; Tac ~ ) rosy ry . 
* Eliminates use of Sand Line ing a small drip tube, the automatic 
and /nstrument lubricator, with no moving parts, 1s | 
ready to operat Oil drips trom the 
Ease of operation... fastest, most precise lubricator through a hole in the chain 
bottom-hole orientation in the drilling lee! i ‘ont 
1 gi . le * reservon 
industry ...all these benefits are yours when — onto the cnam ~ oe 
you use the Regan Bottom-Hole Orienting Sub. is filled as needed Ol 
Field tested for nearly three years in holes up 
to 12,000 feet by major California drillers, this SPI 
great new tool is now ready to bring its positive the 
advantages to industry-wide drilling operations. | ia 
Featuring a pre-set splined jar one single By | on 
above the deflection tool, the jar is tripped by a ings ' 
gravity-actuated ball. It indicates at the surface : SA 
the correct tool orientation by shortening the |) aie: ee 
, : . | j mc 
drill string the length of the jar. At no time does “ i f 
the ball support any weight to bind its BA I: at 
movement or damage its race. x 4 if fly 
For dependable hole insurance, plus fastest a 
and most precise deflection tool orienting, \f iy 
check into the Regan Bottom-Hole 
Orienting Sub —soon. | 
Advantages of deflection tool orientation tte A i 1.) 
from the bottom of the hole: ae NO Nat 
1 1 | ~——= 
Absolute accuracy within closest HS ; t __ eee 
tolerances. lig | i TC 
2. Continuous mud circulation for a safe hole. 4 AC 
- . . . +t 
3. Elimination of time-consuming instrument : 
runs; use and wear of sand lines. : 
4. Will repeat setting as many times as 
necessary without removing tool from hole. Angle Iron Steps Replace 
hes Ladder On Pumping Unit 
3 ‘hi a as installed angi 
< PROTRACTOR . Chis operatot has installed g 
iron steps instead of a removable lad- 
+ Protractor is placed on der on his pumping unit. Since the 
whipstock face with hair- er . 
line on mirror aligned removable ladder originally used with 
with the alignment bar in . : , ‘ - 
orienting sub for fest, the unit had become damaged in 
precise surface setting. transit. it was decided to provide the € 
unit with some type of permanent 
WHIPSTOCK ies 5 ‘ 
ladder to facilitate greasing of the 
bearings. 
f v . 
Several pieces of steel strap were 
shaped as indicated and welded di- 
ap . sO 
rectly to the samson post. ‘This pro- . ‘ 
° ‘ F 
vided permanent access to the bear- } es 
ings and eliminates the need of keep- a 
ctndessclnaiass ing a removable ladder in repair. Te) 
JUNE 1960 “ 
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“SPEED with SAFETY 









| Model 58 
with 


backup tool 





OUTSTANDING FEATURES 


SPEED—Foster Power Tongs are faster by far because 
they stay on the pipe for the entire trip. On tubing 
7 seconds are required for breakout and only 5 sec- 
onds for make-up. 


SAFETY—Foster Power Tongs are safer because all 
moving parts are enclosed. There is also less crew 
fatigue. With the backup tool there is no danger of 
flying wrenches causing injuries. 











FIVE MODELS TO CHOOSE FROM 
Model Size Range Torque Range 
54 238'' to 958 to 12,000 ft. Ibs 
55 | 419" to 133s to 15,000 ft. Ibs. 
57 449" to 133s to 10,000 ft. Ibs. 
TONG 58 | 11 to 5% to 4,000 ft. Ibs. 
ACCESSORIES | 59 228" to 9% to 25,000 ft. Ibs. 





ROD WRENCH KIT 














STRIPPER ROD WRENCH 
Pees 
Fé ° 2 









SS ——— 
BACKUP TOOL 


SOLD AND SERVICED BY 
L. W. Mauck 

Wichita Falls, Texas 
Houston, Texas 

Odessa, Texas 

Oklahoma City, Oklahoma 
Corpus Christi, Texas 


F. M. Farrier 

Peck Sales & Service 
Tillery & Parks 

Garlick Sales & Service 


T 


tex Warehouse Service Joe Perry 
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R. D. Cloninger 


W. O. Nelson 

Coastal Engineering Co. 
Bakersfield and Long Beach, California 

Moore Sales & Service Company 
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Lafayette, Louisiana 
Great Bend, Kansas 
Farmington, New Mexico 









a) 





Casper, Wyoming 
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CATHEADS 








TYPE 24 AIR BREAKOUT CATHEAD 
WITH TRIPLE PLATE CLUTCH 


TIME PROVED SUPERIORITY 


SPEED—Precise positive control and durable compon- 
ents mean smoother and faster operation in cat- 
heads. Foster has spent over one third of a century 
building catheads that way. No wonder Foster has 
sold more catheads than anyone else. 


SAFETY—Inclosing all moving parts possible, using 
positive controls that engage and disengage with 
no delay, and placing a rope divider around the 
spool make Foster Catheads the safest catheads in 
use today. 








Model Type Clutch Spool Type 
Number Clutch Dia. Size _ Controls 

37 & 24 Air 192 & 16 Ly Air 
60 & 61 Mech. 16 be ag Mech., Air, Hyd. 
62 & 63 Mech. 18 12 Mech., Air, Hyd. 
36 & 35 Mech. 12 8 Mech., Air, Hyd 








ACCESSORIES ITEMS 


« 





JERKLINE TENSION INDICATOR TONG BLOCK 


CATHEAD COMPANY 


1351 WICHITA FALLS, TEXAS 
PHONE 322-8653 


P. O. BOX 
2101 GRANT ST. 


T. C. McDonald 
Leidecker Tool Co., Ltd., 
Langley Y Cia, Srl. 
East-West Oil Tools C. A. 

Maracaibo & Anaco, Venezuela 
Rooks Oil Field & Engr. Supply Co., Ltd. 

San Fernando, Trinidad, T.W.! 


Shreveport, Louisiana 
Edmonton, Alberta, Canada 
Buenos Aires, Argentina 


Salem, Illinois 


For more data on advertised products, use Readers’ Service Cards, last page 3o 








Congrats and $25 for this quip to CAROLYN KENEDY, 
Bells Wells Oil Company, Box 269, Miami, Oklahoma. 
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opened 
, Ca new 
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When it comes to shap liness . 


. Lone Star pipe propor: 


. , . . . . | 

ons are right! All dimensions and qualities are strictly | 

API spe ifications. 
Lone Star Steel ...America’s most modern pipe plant... is | 


Joe Roughneck’s solid source of supply. Right here in the cen- 
ter of the oil country... quick availability of- Lone Star pipe 


is a terrific convenience. 


Neighbor, wherever you are, specify 
Lone Star and we both get a good deal. 





C) 1956 Lone Star Steel Company 


StSTEEL 


c Oo M P AN Y 


EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 


DISTRICT SALES OFFICES | 








912 Republic National Bank Building, Dallas, Texas 
lAidland, Texas | 








Houston, Texas | Tulsa, Oklahoma 


36 For more data on advertised products, use Readers’ Service Cards, last page. 





Expand Derrick Floor 
With Extended Support 


Here is how to extend the derrick 


floor with extension supports to get 


more working room. ‘The unique por- 
tion of the extension is the odd-shape 
of the supports. They are made of 
2-inch angle iron cut and welded to- 
gether in a modified type ol square. 
These supports then are welded to 
another angle iron running at right 


angles to the length of the added floor 
space. A piece of heavier angle iron 
then is welded to the two support ex- 
tensions with a vertical upright mem- 
ber welded to the end to keep the 
floor timber from sliding off the ex- 
tension. Three-inch timbers or similar 


material are used as flooring. 


Chain Tong Jaws 
Used for Hold - Down 


Heré is an elevated separator in- 





stallation which is a common sight 
in many producing areas. However, 
this operator used a unique method 
for securing the separator to the 
foundation. A used chain tong jaw 
is installed at each corner of the 
foundation. Bolts are tightened and 
the separator is held fast. The jaws 
are quickly disengaged by loosening 
the nuts and rotating 90 degrees. 
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MID-CORTINENT | 
SUPPLY C0. 


< 
oO ay 


Since 1938, Mid-Continent Supply Co. has 
pioneered and field-proved the Emsco 
Pump throughout the oil fields of the world. 
Mid-Continent now proudly places its 
familiar world and derrick emblem on this 
series of pumps which includes models 
from 125 to 1000 horsepower capacity. 
These pumps and parts are 100% inter- 










of Drilling Machinery 


changeable with the Emsco line. And, 
Mid-Continent backs these pumps with fast, 
dependable field service from strategically- 
located parts and service centers. Call your 
local Mid-Continent representative today 
for assistance in selecting a Mid-Continent- 
Emsco Pump or parts for your drilling 
requirements. 


AID-CONTINENT SUPPLY CO. 


THE WORLD'S LARGEST INDEPENDENT OIL FIELD SUPPLY COMPANY 





Mid-Continent Building, Fort Worth, Texas « Export Division: 45 Rockefeller Plaza, New York 20, N.Y. Cable: MIDCUMPORT NYK 
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" 
ot 
Ni 
- Gee 
‘ om 
Y 
. s 
-* 2 
we 
a . 
_— ‘ 





oy eray 
DAVEY, PAXMAN & CO. LTD., COLCHESTER, ENGLAND a member of the UY | ] } Group. 


Revresentatives in U.S.A.: Beck 


Speres and service facilities tt 


You’re looking at the business end of a 
60-day delivery promise. Right on time, 
delivered on schedule. 

And that’s only one side of Paxman power 
service. Here is a Paxman Drilpak 400F Set 
of 430 s.h.p. One of seven for Keir and Cawder 
Arrow Drilling (U.K.) Ltd.—reliability itself. 
Low priced, lightweight to cut freight 

costs, easily accessible for simple 
maintenance, these high powered diesels 

are backed by a rea/ after-sales service 
through a world-wide agency network. 

From Basrah to Maracaibo, the Paxman 
diesel goes down better than a can of cold 
beer. For unfailing power at the lowest cost 


make it ‘Paxman’, oilman! 


DIESELS 


for the oilfields 


7* AND 93” BORE DIESELS, RANGING FROM 90 TO 23/0 H.-P. 


ley, Haltom and Hickman, 610 East Palisade Avenue, Englewood, New Jersey, US A. 


» match oilfield requirements 
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Make Mixing Tank 
Integral Part of Rig 


A chemical mud mixing tank can 
be mounted on top of the mud tanks. 
Angle iron frame work supports the 
tank. Chemicals can be mixed and 
added to the mud system through an 
outlet at the bottom of the tank. 

The tank is made of '%-inch iron 
plate and welded into a rectangular 
like receptacle. One-inch piping ma- 
terial is welded to the top edges of 
the tank for added support. ‘Two dif- 
ferent chemicals can be mixed and 
added at the same time by adding a 


partition. 





Drain on Strainer 
Keeps Battery Clean 


Strainers installed on treater fuel 
gas lines must be drained frequently 


to assure a clean gas supply for the 
burner. 

To keep from draining entrained oil 
or water onto the eround or onto the 
burner, a 4-inch brass cock and cop- 
per tubing line have been used to pipe 
the discharged material into the drain 
line leading from the treater water 
section. Thus, the location is kept 
clean at all times and a fire hazard 
is eliminated. 
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of the Illinois Basin into Southeast U. S. cities, 1.e., 


JUNE 1960 


Potential oil and 
gas producing areas 
explored to 

limited extent 








Greensburg boom 
spreads to adjacent Gas yield nears 

trends 43-year high; Deep 
tests increase 







Prospects little 
tested on 
Appalachian Rim 


















ij 


Activity brisk; 
Will Knox Dolomite 
pay off? 





Main potential for 
Carolinas 


All acreage leased 


More exploration 
needed to evaluate 
Warrior Basin 


Look for more 
exploration in 
offshore area 


\. Exploration and 
leasing activity at 
all-time high 





Wileox activity 

increases Cretaceous and 
Jurassic offer 
excellent oil and 
gas potential 


Greatest offshore 
oil potential 
between New Jersey 


Southeast US) ~ 


x 
... area on the move 
Results of the eastward migration of the oil e Increasing demand for records and maps has 
fraternity within the past two vears has been noted been noted in government offices. 
n anv Ways: : : 
e A creater amount of geophysical work has 


e Several major company offices are moving out been contracted for in areas not formerly covered. 


e Some of the major companies are activel) 
starting to explore the Appalachian Basin. Drilling 
programs should increase as more data are found. 

Here’s a complete report on this area. 


Sun, Gulf, and others to Charleston, West Virginia. 


e Major oil companies and large independents 
been leasing tremendous amounts of acreage. 
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Mississippi-Alabama 


Oil and Gas Search 
At All-Time Peak 


The greater part of future reserves will be 


found in Upper and Lower Cretaceous of 


central and south Mississippi—and southwest 


flabama 


By Henry N. Toler, (consulting 
Miss 


| ickson 


AT THI 


PRESENI 


past two vears. the search for oil and 


Alabama has 


achive 


is in Mississippi and 


experienced perhaps its most 


Le Oc 


More companies and individuals ar 


participating in exploration § activity 


than ever before. even following the 


discovery of Tinsley and Pickens fields 
After Tinsley and Pickens, which pro- 


from the 


duce l ppei Cretaceous. the 
interest was primarily in the Eutaw 
ind ‘Tuscaloosa 

Now after considerable success in 


finding good reserves of both oil and 


vas 1n the Lower ( retaceous, the lTl- 


terest is about evenly divided between 
the [ ppelr ind Lowe ( retaceous The 
average dé pth to which wells are bein: 
drilled is progr ssively increasing and 
this increase will certainly continue as 
; - : ne 

long as potentially oil producing beds 


lw untested at greater dept 


Thick rock section. Mississippi and 
parts ol Alabama have very thick sedi- 


mentary rock sections In central and 


south Mississippi and southwest Ala- 
bama, the sedimentary section 1s prob- 


ib]y In excess of 279.000 teet Bas ment 


( rt Oloeg ist 


rock has not been encountered at any 
place in south Mississippi 

Although additional gas and oil 
probably will be found in the Warrio: 
Basin of north Mississippi and north- 
west Alabama. and also in the Wilcox 
of southwest Mississippi, the greater 


part of future reserves will be discov- 


ered in the | ppei and Lowe Cre- 
taceous of central and south Missis- 
sippi and southwest Alabama, for the 


following reasons 
1. Sedimentary 


source beds and 


rocks favorable as 
reservoirs will be 
found even to depths oreater than 
present day equipment and techniques 
are able to reach. 

oz A large salt basin 1s prese nt 

3. Many oil and 
ready been found 

4. Some of the 


have not been adequately teste d. l hes 


vas fields have al- 
prod ICING areas 


include the deep seated salt swells o1 
domes, the normal fault graben type 
of structure and the many shallow or 
piercement type salt domes 

5. Many shows of oil and gas have 
been encountered in various forma- 
tions and in many areas not vet pro- 


ductive 


6. Stratigraphic and truncation 
traps 

7. Some of the interior shallow 
domes in the East Texas basin and 
Minden basin of north Louisiana have 
in the last two years yielded commer- 
cial production and it 1s thought that 
the shallow interior domes of Missis 


sIppl have a similar ccoloei history 
and sequence ol formations 

Some of the shallow domes in Mis- 
sissippt have yielded non-commercial 
production of both oil and gas and 
numerous shows both on top and on 
Phe veoloe, 


the flanks of the dome 


of these piercement domes ts undoubt 
edly very complex and it will be very 
ditt ult Lo locate the ol and VAS Poors 


that may be present 


Jurassic potential. Even though this 


l ppel and Lowe: 


arti le covers. the 
Cretaceous primarily, it is thought that 
the Cotton Valley and Smackover ot 
Jurassic age offer sufficient possibilities 
to justify mentioning. The area n 
which Smackover would be in reason- 
able reach of the drill, that is betwee 
10,000 and 20.000 feet, is a belt about 
Washinetor 
County, Mississippi, to. the 

through Yazoo, Madison, 


Scott. north Smith. 


20 miles wide from 


southeast 
Rankin 
Jasper, Clarke, 
northeast Jones, north Wayne counties 
Mississippi, and on into southwest 
Alabama 

Phe Loring field, in north Madisor 
County, is producing approximately 
10,000 barrels of condensate per mont! 
along with the non-inflammable eas 
composed primarily of carbon dioxide 
and hydrogen sulfide. The producing 
depth is between 12.100-500 feet 1 
limestone and sandy lime 

In the Tinsley field, gas with a higl 


carbon dioxide and sulfiur content 
and condensatt were tested at appront- 
mately 14,000 feet 

Carbon dioxide was tested in a wel 
in the Virlillia field, Madison County. 
from the Smackover at a depth be- 
tween 13,700-14.258 feet from lime- 
stone and sand 

Carbon dioxide also was found in a 
well at a depth between 15,500-16,000 
feet. and a well between 14.000-850 
feet. both in Rankin County. There 
was some 500 feet of sand in the 
Smackover formation in thes« 

} 


and the gas tested was prac tically pure 


we Ils 


carbon dioxide 
Several shows of oil have been 


found in the Smackover at Tinsley. 


Pickens. Heidelberg and 


Eucutta 
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FIGURE 1—Major Tectonic features in central and south Mississippi, and southwest Alabama. 
iows also have been found in’ some 40 gravity oil in the Smackover — stone section in the Haynesville above 
wells located in Issaquena in their Forkville Unit 1, Scott County the Smackover. The other well in a 
( i a depth between 8.000- from a depth between 13.500-600 feet sand in the Smackover between 15.- 
and Jasper County, at a In Alabama, shows of oil were found — 100-400 feet. In this well continuous 
between 13,100-500 feet, and in In two deep wildcat wells on the sand section was present from 13,079 
County, at a depth between Hatchetigbee anticline, Clarke feet to the total depth of 13,496 feet 
600 feet County: one well at an approximate One well on the Jackson fault, 
California Company produced — de pth of 12,000 feet. This was a lime Clarke County. had oil shows in. the 
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... Since discovery of the Pickens field in 
1940, 42 other Upper Cretaceous fields have 


been found in Mississippi—and three 


in Alabama 


Smmackovel 


around 
SOT 


production from the Smackovet 


ind numerous shows round It IS eCV1- 


dent that this formation offers definite 


1 


whicl 


Phe Cotton Valley formation 


Smackover and 


is also of 


COTMIMCerC1al 
production in the SOSO and He ice Ihe rg 
fields. The Cotton Va | 

thin reach of the di 


Jurassi ave nas Vvileldced 


ICV WOUld he 
Over a Il ic] 


) 
der belt as 1 fart 


extends Ley updip 
o thi northeast than does } Smack- 


; 


ver ind inasmuch as it is higher 


itigraphically and over £.UU0 feet in 
thickne SS, 1f Can be re 


ached by 
Ca wel ] 1) 
Lie} GOWnNAIp 


Shows of oil and OAS 
n tl 


he Cotton Valley have 
in the Sma 


hot he Cll as 


mine rous AS those kovet 


In the 


- ] ? 
ravity meter, seismograph and subsur- 


FeOLOgY trie 


past Surlace 


‘ 


, ' , , 
ice veology Nave playea an important 


, ; 
role in finding oil and eas fields in this 


territory. Ne fr +] P 


Ol CSE OOS 


doubt il 


will be used in the search for new 


fields. with subsurface geology becom- 
ing increasingly important as addi- 
tional information 1s developed by 
A careful study of the 


drilling stratic- 


raphy will be very important 


Cretaceous discoveries increase 
rapidly. [hie Yazoo 


and Madison counties, produce Ing trom 


) ] ee 
Pickens field. 


the Eutaw of I ppe Cretaceous age. 
1940. 42 


fields producing trom the Upper 


was discove red In 1940 since 
other 
Cretaceous have be a found 1) Missis- 


sippi and three in Alabama, with the 


Gilbertown field being the first. dis- 
covery in 1944 
The first Lower Cretaceous vas pro- 


duction in Mississippi was found un 
June 1946, in the Washita-Fredericks- 
burg in the Hub field, Marion County. 
formation in_ the 
Since 


and in the Paluxy 


Cranfield field. Adams County 


then 15 fields have been discovered 


TABLE 1—OlIL AND GAS PRODUCTION IN MISSISSIPPI AND ALABAMA 


Potal Cumulative Production for Mississippi as of 


January 1, 


€< } 


960 
| 


Month of January 1960 
lotal Production 


Potal Cumulative Production for Alabama as of January 1, 1960 29,315,745 Bbl 


Month of January, 1960 
lotal Productior 
a el 


Oil Gas 


634,849,408 Bbl 1,.891,907,486 Micf 


4,541,047 Bbl 13,427,452 Mef 


w 


6 


Oil Gas 


s 


492,390 Bbl 


s 


that produced from both Upper and 


Lower Cretaceous and 19 have beer 
found in Mississippi that produce only 
Cretaceous, and ons 


Citronelle field. A 


} 
proau e¢ 


from the Lowen 


in| Alabama. thi 
fields 


few of the have not 


oil in commercial quantities 


Within the past two years, seven new 
Cretaceous and nine Lowe 


l pper 


Cretaceous fields have been found 
Lower Cretaceous production has been 


fields 


producing from the Upper Cretaceous 


found in three old that were 
Iwo fields have been discovered that 
produced from both the Upper an 
Lowet ( retaceous 

The first Cotton Valley productiot 
for the area was found in the Soso anc 
Heidelberg helds by deeper drilling 


The recent new discoveries in the 


Lower Cretaceous, such as Brvar 
Laurel, Reedy Creek. Magee, Merit. 
Grange. Bovkin Church, Dexte) 


Kokomo. whi h was just compl ted, 
new discovery in Wayne County 
which has been named Cypress Creek 
a probable new discovery In Marion 


County. and discoveries by deepe! 
drilling in old fields such as Gwinvill 


Sandy Hook. Hub. Heidelbere 


Eucutta, will certainly keep explora- 


ana 


aa ' 
tion active, with Lower Cretaceous as 


the primary objective 


] 


Phe discovery ol Lowet Luscaloosa 


Little Cree k, 
counties. Summit and Me- 


production in Lincolr 
and Pike 
Comb. 


we ; 
CLIS¢ overed In 


a 
Smithdale. just 


and 


Pike County, 
Amite 


discoverv not vet 


County, 


probable named 


| 
Amite County. have stimulated a very 
vigorous leasing and drilling boom 1 


this part of the state, with Lower 


Puscaloosa as the principal objective 

There are some fields within the 
basin, such as the large Guinville eas 
field, which produce from both [ pper 
and smaller fields 
in. the basin Ovett, Granee. 


Magee, Merit. Martinville and Bolton 
All of these except Ovett produc fron 


Lower Cretaceous: 


are: 


the Lower Cretaceous and have beet 
discovered within the last six years 

Production for Mississippi and Ala- 
bama is shown in ‘Table 1 

MAJOR TECTONIC FEATURES OF 
UPPER AND LOWER CRETACEOUS 

In the western part of Mississippi 1s 
the axis of the Mississippi embayment 
of the Gulf Coast svncline (See Figur 
|). In Mississippi this is referred to by 
some geologists as the Big Black Rivet 
svncline. By far the greate part of the 
1960 
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— = Pas in a shows the formations which faulting and great uplift and erosion of the older formations. 
penetrated in six wells from Neshoba County to Lawrence Chis front or buried mountain range separates Mississippi salt 
er si he two northeasterly wells are located on what may basin from the Warrior Basin in northeast Mississippi and 
. the buried continuation of the Ouachita Mountains which northwest Alabama. This cross-section shows how the Lower 
enter Mississippi from the west and extend from northwest in Cretaceous and Jurassic formations pinch out updip to the 
a southeasterly direction. In this belt there appears to have northeast. 


bh . as a . . 
fen considerable tectonic gymnastics, perhaps some thrust 
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TABLE 2——-SUMMARY OF GEOLOGIC FORMATIONS 
SOUTH-CENTRAL MISSISSIPPI 


Approximate 
Series (;roup Formation rhickness—Ft Fields in Which Formations are Producing with Approximate Depths 


Gas S ) Oil | 


SU) Gas Maxie 4600-4700: Pist Ridge 4500-4800. Baxte INO 400: Sr x) 


Oil =! t é Southwest M 


Gas Baxt SOOO: Cow e SLO s ( } SOOO NS ( \Teax 7 UK l ’ he 


Oil Heidelbe 4800) WO 7400-7600: T ( 


Gas ( t ge P () 4 ( » 1B Dexte G500-G6(K Hi WMO 


Oil Baxte e SSOO-GO000O 'B t OO 500: ( tiel ) 1} 400: Dext WOO 


Gas \ TOO 900: Dexte 1M My: HY ro : Pist R va" 7 


Oil Baxte e 10.800-900: Hub 4700-9800. K ( OO: | el G06 S00: R 


Gas t 700 SOO: Dext 1-H Kok Th OO: P 


Oil ie WOOK) OOO: B SHO STOO: | tt s ( S10 ] ) My: Nf 


Gas 
Oil 


2 
a 
= 


Gas ’ i \ 
Oil RB rs } uM B ( Th in) } i) (Mm): ¢ SOME 


Oil RB i ( B Oe SOF ( yy OF 1) t tM 
Oil Bolt GOO S00. | : ( 600-700: I GOK 700: D 
Oil S 


Condensate | 


Chis chart gives a summary of the formations with approximate thickness encountered in south-central Mississippi. Also shown 
are the fields in which the respective formations produce with the depth range of the production given. It will be noted that in 
many fields there are multiple producing formations. Due to limited space available for this article, the detailed stratigraphy of 
the Upper and Lower Cretaceous formations is not given. However, an excellent detailed description of the Upper Cretaceous 
formation was given in the article on Geology of Mississippi by Tom McGlothlin and published in Bulletin of the American As- 
sociation of Petroleum Geologists, Volume 28, No. 1, Pages 29-62 (January 1944). The Lower Cretaceous stratigraphy of Mis- 
sissippi is ably described in detail by Jeff Nunnally and Henry Fowler and published by the State Geological Survey of Missis- 
sippi in 1954 as Bulletin No. 79. 
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TABLE 3——-MISSISSIPP!| WELL COMPLETIONS 





COUNTY Oil Gas 
\ 0 
\ ) 
4 1) 
| 1) 
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0 

lett 
le D 
M 
Ma 
M t 
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i inder consideration hes to the 


t of this syncline 
On the east side the formations 
ve a general northwest-southeast 
ike with some local variations, while 
the west side the strike is in a gven- 
eral northeast-southeast direction To 
date all of the Wilcox oil production 
n Mississippi is on the west side of this 
syncline. Gas is produced on the east 
faulted 


Baxterville and Maxie-Pistol Ridge 


side from the structures of 


Mississippi salt basin. Perhaps th: 
most important feature of the area is 
the south-central Mississippi salt basin 
which extends eastward into southwest 
Alabama and westward into northeast 
| Ou slana. 

he northern boundary of the basin 
has been rather definitely determined 
by drilling. It is essentially the same 
line as marked on Figure 1 as the 
updip limit of the Louann salt and the 
Pickens-Gilbertown-Pollard fault zone. 
his is a hinge line or line of weakness 
in the same approximate position as 


re the salt pinches out. This also 
marks the approximate position of the 
ipdip limit of the Smackover lime- 
stone of Jurassic age. 

ithe southern boundary of the basin 
ls somewhat conjectural. The area 


marked “Central Part of Mississippi 


Bas and Area of Shallow Salt 
Domes” in Figure 1 is the more re- 
str} 


d part of the basin. In this area 
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the Louann salt bed. which is the 


probable source for the salt domes. 
undoubtedly is much thicker and is 
thickness of 


overlain by a greater 


Jurassic, Cretaceous and Eocene 
sediments 

In Mississippi there are 48 proven 
shallow salt domes where salt or cap 


rock has 
depth of approximately 500 feet in the 


been encountered from a 
Richton dome, Perry County, and to a 
depth below 5,000 feet in some of the 
other domes. In most instances the salt 
and cap rock penetrated into the uppet 
part of the Wilcox or Claiborne. 

In southeast Washington County, 
Alabama, one dome has been found 
where salt was encountered at a depth 
of 410 feet. This dome apparently lies 
in the Mobile graben. 

In Perry County, southeast Missis- 
sippi, is probably the deepest part of 
area where most of 
thei 


thickness. This low or syncline is shown 


the basin and an 


the formations reach createst 
on Figure 1 and designated as the 
“Perry County Low.” 


Sharkey uplift. The large Sharkey 
uplift is located in west-central Missis- 
sippi, Sharkey, Issaquena and Hum- 
phreys counties. This is an eastward 
the Monroe uplift of 
northeast Louisiana. This area appears 


extension of 


to have been uplifted during late 
Cretaceous time and most of the upper 


Cretaceous sediments, and some of the 


FIELD WELLS 








Dry Bo MMCF Footage 
. 159 0 27,581 
0 0 0 | 0 
0 0 0 0 
0 &4 Q 5,688 
0 0 0 § 8938 
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| ( 0) 3.72 13,10 
| : 55 0 6,66: 
0 0 21,704 
0 53 0 35,430 
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67: 0 
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7 5,047 0 638,342 
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0 0 0 0 
r4 } $1,878 
0 0 ‘) 0) 
0 F ) 04 
0 0 | 7,800 
{) {) t) ‘) 
Mav 8 27 | 1,217,291 


pre-upper Cretaceous formations, were 
eroded. 

There was considerable igneous 
activity in this area which probably 
occurred during the time of the gen- 
eral uplifting. Several igneous plugs, in 
south Sharkey County, and Midnight, 
in southwest Humphreys County, de- 
veloped at this time. 

At the end of the Upper Cretaceous. 

this large uplift or platform was in- 
vaded by the sea when some 30 to 100 
feet of chalk or reef was deposited. In 
north Louisiana this section is 
called the “Monroe Gas Rock” and the 
same designation applies to the 
Sharkey uplift. Some oil in the Cary 
field, Sharkey County, is being pro- 
duced from the very top part of the 
Gas Rock. 
Jackson dome. The largest local 
structure in Mississippi is the Jackson 
dome with the City of Jackson located 
on the apex. This uplift has affected 
the formations over a large area, prob- 
ably some 25 miles in diameter. 

The surface closure is some 300 feet 
as mapped on the Jackson (Moody's 
Branch )—Eocene contact in Figure 1. 
On top of the Cretaceous at a depth of 
approximately 2,400 feet, the closure 
is in excess of 2,000 feet. 

This large structure is the result of 
igneous activity as igneous rock has 
been found below the Gas Rock. How- 
underlies the 


ever, the Louann salt 
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] 


ea and Could lave contrib ited to the 


structural movement Due to the sear 


city of deep wells drilled On this bare 


feature, the geologic history cannot be 
iccurately Interpreted particularly the 
pre-l ppet Cretaceous, but neal thie 


end of the Lpper Cretaceous there 


probably occurred the rreatest uplift 


whe nthe area Was elevated and Ost 
if the Cretaceous below the Gas Rock 
truncated over thi top ol the structure 

At the end of Cretaceous time. the 
shallow sea again covered the area and 
some 350 to 400 feet of carbonate reet 
rock, which is usualiy referred to as 
the Jackson Cras Roe k Was ce posited 
| plifting of the area 
Miocen The [ ppel 


Cretaceous sediments dip 


continued, al 
east on into the 


T ] | 
timid LWC!I 


ery steeply off the Hanit ot thre 
structure 
\pproximately 118 MMcet ot gas 


have been produced from thre 


the Gas Rock on the 


: : 
structure The field is now depleted 
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and a portion of it 1s being used as a 


as storage reservoll 


Pickens-Gilbertown-Pollard fault 
zone. Running from northern Yazoo 
County, northwest-central Mississippi, 


southeasterly direction 


in a general 
into the northwest corner of the pan- 
handle of Florida, is a belt or line of 


weakness along which there is con- 
siderable normal faulting with associ- 
This belt or zone, which 


Pickens- 


Gilbertown-Pollard fault zone, paral- 


ated grabens 
has been designated the 
lels and is near the updip limit of the 
L.ouann salt deposition 

In southwest Alabama. there seems 
to be an arm of the Louann salt that 
extends to the northeast into Wilcox 
County where salt was encountered in 
the Southern Natural Gas 1 Morgan 
well at 8.150 feet. This well was 
located on the Pine Hill-Bethel fault 
zone with the usual associated graben 
The displacement along this normal 
fault on the lower formations is proba 
bly in excess of 1,000 feet 

From northwest Green County and 
running north to northwest, there is a 
pronounced fault zone which appears 
{ Pickens-Gilbertown 
the Smith-Jaspe 
other 


oO intersec t the 
Pollard 


County line 


fault near 


There are many 
faults in the area, especially on th 
northern side ol the salt basin Phe 


faulting is particularly prevalent in 
Wayne, Jones, Jasper, Smith and Scott 


counties 


Future development Wil probably 
prove many ol these faults to be trends 
or belts of taultine covering much 
reater distances than now known. All 
ot these faults are the normal type and 
isually there is a graben present. Un 
doubtedly these faults and grabens ar 


] 
msoclated 


Many of the 


found 


l 1 
Wilh salt movement 


a 
ou and VAS helds ar 
along these fault zones. and in 


1 


nost instances the faults form o1 help 


to Torm the 


traps in which oil and gas 


ire accumulated. Some of the major 
Structures, such as Heidelber 

Fucutta, Yellow Creek. Ovett, Sand 
Hill, Laurel-Reedy Creek-Sharon, and 


Raleigh, are Gcvyve lope a along these 


fault zones 


Hatchetigbee anticline. |n soutl 
west Alabama, Choctaw, Washinetor 
and Clarke counties. is located the we!!] 
known Hatchetigbee anticline Phis 
large feature is 30 to 40 miles long and 


his 


pronounced structure has been known 


some six to eight miles in width. 


lor perhaps 100 years and has been 


well described in publications of the 
Alabama Geological Survey and some 
USGS publications. 

To the north of the Hatchetigbee 
anticline is the 
Pollard fault belt, and on the south 
side is the north end of the large Mo- 
bile-Jackson fault and graben belt. In 


Pickens-Gilbertown- 


effec Sa the Hate hetigbee appears to be 
a large horst between these faults. This 
large anticline is largely the result of 
fairly recent uplift, perhaps as late as 
Miocene as there is very little thinning 
of the 
This late movement 


formations over this feature 


might offer an 
explanation for the absence of oil and 
gas on what appears to be a textbook 


anticline 

Extending from the vicinity of the 
Hatchetigbee anticline to Mobile Bay 
and along the Tombigbee- Mobile 


structural feature 


called the Jackson 


Mobile fault and graben zone. These 


River is a_ large 


which is here 
faults appear to be of the normal type 


and have a displacement in som 


places in excess of 4.000 feet. There is 
a tremendous thickness of Tertiary and 
laret 


Cretaceous sediments in this 


oraben 


Citronelle structure. The lar: 
Citronelle structure in 
Mobile County, Alabama, and _ th 
Wiggins High in George and Ston 


counties, 


northern 


Mississippi, are shown in 
Figure | Citronelle is probably a re- 


sidual structure due to sinking of thi 


north in the. salt 
Mobile 


normal ot 


formations to the 
basin and to the east in the 
with the 


oraben along 


regional dip to the south rather thar 
Chere 


is very little thinning of the formations 


actual uplift of the formations 


over the structure 
\lso shown in Figure 1 is the sur- 
face outcrop ol the top of the Upper 
Cretaceous. The 
does not outcrop at the surface in 
Alabama. and tl 


contact of the 


Lower Cretaceous 


ie sub- 


Mississippi 01 


surlact 


[ ppet and 
Lower Cretaceous has not been show! 


exact position Cannot be de- 


is the 


termined with the present control 


Lower Cretaceous sediments 


probably do extend in the 


Howevet 
subsurtact 
is far north or updip as Vallahatchie, 
Yalobusha Calhoun. 


, 
Lowndes counties 


Clay and 


The End 
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Warrior Basin 


Prospects Are Bright, 
Exploration Needed 


Vodern methods should locate commercial 


production in Paleozoic stratigraphic traps 


By Walter B. Jones 


State Geologist of Alabama. iscaloosa 
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1—The Warrior Basin covers about 24 counties in Alabama and 
Mississippi. Only the eastern portion can be assigned definite limits, The 
western boundary may be located farther west than shown here. The 
Nashville Arch evidently extends southward from Tennessee through the 
Warrior Basin. 


FIGURE 
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Tue Warrior BAsIN is one of the 
few remaining large oil and gas fron- 
tiers in the United States. Its pros- 
bright. The needs 
adequately financed 


pects are area 


sound research, 
projects, use of every oil-finding de- 
vice and technique known to the in- 
dustry, and a well-planned, long-term 
program. 

Black Warrior 


Basin has not been subjected to sys- 


The Warrior (or 


tematic exploration. Most drilling loca- 
tions have been made at random, Well 
not gathered, o 
Until a few 
In the 
case of many wells, only drillers’ logs 


cuttings either were 
are no longer available. 
vears ago, no cores were cut. 
are available. Many such logs identify 
most of the formations penetrated 

a term denoting a soil that 


There 


re little data from which to interpret 


‘oumbo,”’ 
vields a sticky mud when wet. 

the past and to chart the future 
The Warrior Basin covers about 24 
counties in Alabama and Mississippi 
Figure 1). Only the 
can be assigned definite limits, as Coal 


eastern portion 
Measures beds plunge beneath the 
coastal plain formations in western 
Alabama. Actually, the western bound- 
ary may extend much farther west 


Measures beds. of 


consisting of 


Geology. Coal 
Pennsylvanian age, 
shales, sandstones and conglomerates, 
crop out over the eastern one-fourth 


of the basin. Upper Cretaceous beds 


cover about three-fifths of the central 
portion, with Eocene occupying a nar- 
Some 


faulting is 


row strip along the western side. 
folding and considerable 
known where the Coal Measures beds 
obscured 


f Coastal 


crop out; those features are 


elsewhere by a thick cover « 
Plain sediments. 

The Nashville Arch is believed to 
xtend through the area, from north- 
east to southwest. Its presence Is not 
too obvious from the Tennessee lin 
southwestward through Franklin and 
Alabama. Patches of 


northern parts of 


Marion counties, 
Silurian beds in the 
Lauderdale and Limestone counties. 
Alabama are expressions of the Nash- 
ville structure, Since these pat hes are 


scattered over a wide area, it Is 


thought they separate but 
flanks of the 


folding 


represent 
action on the 


parallel 


main structure. The main 


may be slightly pre-Pennsylvanian in 
age, or even pre-Mississippian. Thus, 
folded, with 
affected 


born out by the 


older Paleozoics were 
later formations being little 


This seems to be 
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’ 


? 


Glamery’'s 


} 
massed 


ct of beds encountered by laid down. The structure covers 20 o1 


inolind Ql and 


Cras ¢ OmMpany more square miles and is the largest 


Bb. Sandel 1, drilled atop the Fried one now known in the basin 


in Dome, ‘Tuscaloosa County (Fi During Silurian and Mississippian 


) 
According to Miss Winnie Me 


interpretation the well 


( uume, the Ordovician pinnacle must 
have been severely eroded, providing 
many sand lenses around its base The 
possibility of such traps should be the 


from Pennsylvanian directly 


nto Ordovician at 2.985 teet, and re object of extensive exploration. The 
} ) ] r) () ] ‘ ] rT) f 1eoy t} t oi d tl > , » ] 
1ained in rdovician to a depth ol fault mapped on the northwest flank 
»410 feet. The author believes is of the structure is exactly what would 
rite rpre tation to be correct If SO if} be expected under conditions previ- 
Ordovician pinnacle was locally above ously outlined. It is likely that detailed 


} 


rhe Waters In 


Onan ina 
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which Silurian, Ds study will uncover other faulting in 


the area 


Mssissipp! in bHbeds were 
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FIGURE 2—Contours on the first Utley coal datum outline the top of the 
Friedman Dome, Tuscaloosa County, Alabama. Interpretation of data from the 
Sandel dry hole states that Mississippian, Devonian, and Silurian are absent 
below Pennsylvanian beds, indicative of a positive area in post-Ordovician times. 


An area three 


mules from the crest of the dome un- 


lying trom one to 


questionably offers a bright oppor- 
tunity 
Stratigraphy. A generalized section 


Countless vari- 


lable l. 


ations, changes and combinations are 


is shown in 


known, and surely many more will be 
incovered by future work 


It is known that many of the for- 


nations of Mississippian age, which 
show thei full thic kness in Alabama. 


are radically changed in Mississippi 
Although the stratigraphic positions 
oolitic limestones in 
Alabama 
shales in northeastern Mississippi. Not 


ire the same. 


northeastern change to 
much is known of some of these beds 
blanket of Coastal Plain 
When answers are 
obtained, the whole pattern will un- 
fold, and 
ploration will be enhanced. 

One of the important variations is 


under the 
sediments these 


chances of successful ex- 


the presence ol Devonian beds, both 
in Mississippi and in Lamar County. 
\labama. DeSoto Oil and Gas Com- 
chert and 


$039 


any entered Devonian 


I 
| from 


imestone in an interval 


to 4.050 feet in Gardner 1.° and still 
in this formation at total depth 
+886 feet. W. T. Durant W. L. & F 
Ogden 1° cut Devonian at 


O possible 
9.125 feet. and entered the Silurian 


it 3.529 feet 


Lhe tripolitic chert section of the 


Devonian, now a subject of intense 
interest in Mississippi, was not recog- 


nized in these Lamar County wells 


Possible production. Past and pres- 
ent production, mostly gas, ranges 
from sandstones of Pennsylvania age 
in Fayette County, Alabama) to the 
Knox dolomite of Cambro-Ordovi- 
cian age (in Monroe County. Muissis- 
sippl Chere are many Mississippian 
horizons which should be productive 


Hart- 
Table 


Productive sands are the Carter 
selle), and the Bethel or Lewis 
| 

There is no reason why the Gasper 
and Tuscumbia limestones should not 
produce. ‘The Gasper 1S asphaltic at 
Colbert Ala- 


bama, indicating both porosity and 


its outcrop in County, 
permeability. Cuttings from the ‘Tus- 
cumbia in many wells have been satu- 
rated with oil. The tripolitic chert 
section of the Devonian, already dis- 
cussed, should prove interesting. Sev- 
eral the Ordovician are 
productive in other states and should 


zones in 
produce in the Warrior Basin. Only 
1960 
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TABLE 1—Generalized sedimentary Cenozoic, Mesozoic, and Paleozoic section, 
en Warrior Basin, Alabama and Mississippi. OIL SEARCH IN 


Claibora sl, sl as, anaes See ia MISSISSIPPI SOUND 


rie Wilcox clay, sand, shell a irl, sandstone 

nd claystone 

M Iway sand, clay ind limestone 

R ple Sal i Cla 

Selma stone d cl 

C.ret 

| WwW ( clay 

I ( S la ! rave 

P ‘ ] «} ] tone ’ 

| lingeto s] ( ind limestone 

Bango mestone and shale ( Millerella lime 

HH tse] sandstone Carter sand 


Sanders sand ' 


\f ssiD ! Abernethy sand 








Gol ( limeston — . 
( ; stone (Evans sat ; 
Gasper rl and limestone 
= . ‘ . Some 
bethe sandstone Lewis san —_ 
ste Crenevie l rl ind limestone ‘ é ° ° ° e es 
’ Will production be found in Mississippi's 
: offshore areas? 
| t Payr mest I che 
ca Pay, ly 
, ' ee Shell Oil Company is conducting 
tit me | stor 
an offshore seismograph survey or 
\ S I I t 
800.000 acres leased from the. state 
Prenton and Chazy mestor of Mississippi last November. This 
Black Rivet 
work commenced in March, following 
»-Ordoviciar Knox limestone, dolomite and chert up a gravity meter survey of the 
ial ee Mississippi Sound conducted last De- 
cember and January. Shell’s seismic 
program is to last from 1 to 2 years 
, The oil search in the Mississipp 
Sand that 18 now KNOWN 1n thie 
. . 7 ; > QG2Q ~y 
Meak. Abuiat wnthina ks kee, of Sound dates from 1938. Four dry 


holes have been drilled, without tan- 


Cambrian beds. but they should 
be ruled out About vible results. There is a heavy Pleisto- 


cene mantle in this area, up to 11,001 


the 


Where and how to search. J): feet thick in places. Improved seismic 


} y 
properiyv arilied wildcats in thie 
Bie Author 


\labama portion of the area have 


techniques are expected to penetrate 
the mantle and to vield usable rec- 


] 1] " 
drilled on the crest of definite 
ords 





tures. Serious thought should be 


aT Shell assigned its seismic party 188 
Oo Gown-dip positions 


stationed at Bay St. Louis, to per- 


Comprehensive, coordinated ex- Dr. Walter B. Jones is state ge- 
ion programs, heretofore lackin ologist, Geological Survey of Ala- form this work. Prior to the curren 
Warrior Basin, should provid bama, state oil and gas supervisor, survey this crew worked in Lake 
} I nr liict here in the n lirector of the - ~ 
ercial production here in th and director of the Alabama Mu Borgne. Previous crew headquarters 
Modern : hemical methods seum of Natural History. A native é ; : 
fodern geochemical method were in McComb, Miss 
; an pare of Huntsville, Ala., Jones received 
logy, geophysics and ( particu- : : 
3 3 ae his B.A degre from the Univer- Most such shots as shown here 
eolo \ Snoula vield FOOd re- f \] 1010 ¥ : i : 
Sit a) 1 aS) ; < ° 
the VA p ; . ity abama in 1J10, and hi will be made with ammonium nitrate 
Lb Urn arrior Dasin, mm Contras M.A. in 1920. His doctorate was | led al i I 
, , charges suspendec about Oul eet 
haphazard methods (and r awarded by Johns Hopkins Uni- 
Pe Pee versity in 1924, Jones did field under water. However, it was antici- 
geology for The Mexican Eagle pated that in some instances opera- 
LITERATURE CITED Petroleum Company during th baal 
bug A ’ ied fw tional problems would require holes 
64. 3% . 7 : summers of 1920 and 1922. He be- bej : : 
y vo 0 eC Oo » > > 
Glamer Winnie, Geological Surve ft Ala came assistant state geologist of eing drilled in the sea floor. 
| n 64. 149-16 - 199 
Glamere” Wiens: Ci a eee ee \labama_ in 124, and has been Shell has stressed the relatively in 
t b+ 176-14 State ae ologist since 1927 Jones > 7 
5 5 at ee expensive lease play aspects of this 
BIBLIOGRAPHY served as a U.S. Army officer in , cath I ; hn; 
oper. mn; ‘re tec al 
*, I Black ¥ uncon Basin, Alabam both World Wars I and II. He peration mut interesting technica 
sippi”’? A A P G Bulletin 31, No. 1 . ’ 
1816-104 lives in Tuscaloosa. Ala findings seem sure to develop from it 
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Tennessee 


Key Development 


Years Just Ahead 


State has Appalachian, Illinois basins’ Paleo- 


zsoic pays but current oil wells are strippers 


[iit RECENT INCREASE in explora- 
tion in Tennessee is a result of new 
production in southern Kentucky, but 
new leasing has affected about three- 
fourths of Tennessee’s area Phe 
amount of acreage already under 
lease and the number of companies 
involved indicate that the next year 
or two should be the most important 
for oil and vas development in Ten 
nessee So far 

Apparently Tennessee soon will 
have the kind of exploration required 
te test a wildcat area. Further discov 
er1es, especially of shallow oil. prob- 
ably will be made in the near future 
by the numerous independent and 
several major companies as the favor 
ible lease blocks are tested 


Current activity. Early in [959 a 
renewal of interest in the oil possibili- 
es of Tennessee and the resultant 
easing activity surpassed anything the 
state has seen since the discovery otf 
the first commercial well in 1866. Ac- 
urate figures on the number of acres 
now under lease Are hot availabk 
but an estimate of 114% million acres 1s 


onsidered onsery t} » F the f t 
rsS1 Ci a) VALVE Ol! Ii¢ firs 





By H. C. Milhous, Senior Geologist ; 
Vceminminth Siete of Cinalcsn Nachwilli time several Major ee are at 
Ve ind many of the larger inde 
A 
k \ U 
~~ \\RGINIA 
— ~ — _-” - ~~ —— oe —_ ad ss de a = ao Se TS ny NE TO ne a 
WAN K 
i y 
v t 
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ie KNOX j 
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WARREN 4 ENTRAL ENNESSEE 
AN BUREN AND GAS EXPLORATION 
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v 
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MA \ rm 
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FIGURE 1—All oil and gas production and most of drilling Clay, Pickett, Overton, Fentress, Scott, and Morgan coun- 
done to date in Tennessee has occurred in an area east of ties near the Kentucky border. A recent wildcat in Claiborne 
Tennessee River to eastern escarpment of the Cumberland County, northeastern Tennessee, found oil in the Mississippian 
Plateau. Almost all of Tennessee’s production is confined to Warsaw, but it has been temporarily abandoned. 
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vndents have assembled blocks and 


ave started surveys or preliminary 


lrilling 
Attention has been tocused on that 
vart of Tennessee adjoining south- 


ntral Kentucky 


produc ed oil tor 


where shallow wells 


Phave many yea’s. 
lasing has been widespread in the 


orth and northwestern Highland Rim 


rea where ceolog1 conditions are 


similar to those of Green County, 


suut it has not been confined to that 
Wea The old 
Pickett 


\Mforgan, and Scott counties have also 


producing areas of 


Clay. Fentress, Overton, 


heavily { the re- 


Heen leased INOSt ¢ 


nt drilling activity has occurred 


re. Some successful wells have been 


illed in or neat old pools lest- 


within the past vear has been ex- 


ptionally shallow, with total depths 


raging less than 900 feet per hole 


\n exception to the shallow drilling 


is a recent wildcat In (Claiborne 
(fountv in northeastern ‘Tennessee 
| s well had a | depth of 3.505 
Casing was perforated trom 
996 to 5.016 tec n an oolitic zone 
the Warsaw of lower Mississippian 
e. Initial production was reported 
bout 25 barrels daily afte acidl 
but lt dropped to 4 bpd within 
\\ months and Was temporal ly 
ndoned. No subsequent drillin 
been done in the area. thougl 
( esting 1s p ned 
other areas ot iSll scattered 
s of several thousand acres have 


iken in southern middle Ten 


and considerable interest has 


—— . 
reveaicd In west Pennessee, al- 


s not been cond 


leasing ha 


large scale vet Probably tiie 


, ° 1 
State which has not 


tantial leasing to date is east 


essee, and some investigation of 


and Rid = ivea has he 


Producing horizons. [hie following 


1 


; 
al discussion is intended to help 


perator entering ‘Tennessee {o1 
ee a bil; 
rst time to evaluate the POSSIDI1il- 


to decide Live 


Detailed 


area in which 


to drill informa- 


fers 


o depths. icknesses, lithol- 


tc.. mav be obtained from the 


Division ol Geology in 
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FORMATIONS 





Pottsville 





PENNSYLVANIAN 


Meramec 


MISSISSIPPIAN 


J3ace 


Kinderhook 


0 
fad 


mMondaga 


Tr 
| 
| 
+ + 


SILURIAN 
























sandstones, shales % als, 
undifferentiated. 


TY 


PENNINGTON FM,-Shales & limestones 
3LEN DEAN LS,.-Limestone ("Big Lime 
i{ARDINSBURG FM,-Shales & sandstones 
JOLCONDA FM,-Shale with limestone 
CYPRESS SS.- Sandstone & shale 
3ASPER LS.-Limestone, ooliti 

ae ee ae ee ib) iain ah 


E, GENEVIEVE LS.-Limestone, oolirt 
T., LOUIS LS.-Limestone (cherty) 
WARSAW LS.-Limestone, sandy witt 
shale 


| FT. PAYNE FM,-Limestone, herty 4% 
4) x 3 r mu r r ) 

siliceous with much shale 

nale, jarK 

_— —- —— 4 

e with sandstone | 


—___ 


LOUISVILLE LS.-Limestones with some 






i.-Calcareous shale 

--Limestone, pink to grey 
hale, calcareous 

~-Limestone, cherty 








JRDOVIC IAN 


ew Knox & Older 


- 





tone, multicolored 
ne with shale 









yne, argillaceous 
tone, argillaceous 
Limestone, pure to 


Limestone, phosphatic 


3E FM,-Limestone, siliceous & 








——_—___—_—___—_ 


tone with bentonite 


thin-bedded 


( LS,-Limestone, massive 
LS.-Limestone, shaly 


ESBORO LS.-Limestone, some 





WELLS CREEK DOL.-Dolomite, sucrose 





KNOX DOL.-Dolomites & limestones, 
with cherts, and some sandstones 
* shales 
— sD 


4 —— — _ 


FIGURE 2—Columnar section indicates the variety of Paleozoic pays, 
primarily carbonates, both proven and prospective. Cambro-Ordovician 
Knox group may provide the best long-range oil prospects. Production 


has been found 


in numerous zones in the Stones River and Trenton. 


Some younger pay horizons present in Tennessee are common to the 


Illinois, Warrior, and/or 


Figure 3 ranging from pre-Cam- 


brian igneous in far east Tennessee to 


the 


part of the State. All past production 


Quaterary in extreme western 
lias been in the middle portion of the 
Fieure | little drill- 


ing has been done elsewhere, The first 


state and very 
discoveries of oil were accidental and 


occurred during the search for brine 
as a source of salt, The search for oi! 
naturally centered in those areas 
where it had been found previously 
ind where it occurs at shallow depths 

Past and present production has 
come from rocks ranging in age from 
upper Mississippian to the upper 


Knox of lower Ordovician age. There 


Appalachian basins. 


are 15 formations which contain one 
or more pay horizons, all in limestones 
Figure 2). Although a 


few well-developed sandstones occu! 


or dolomites 


beneath the Pennsylvanian, none has 
yet proven to be an oil or gas pay. 
has been 


Intergranular porosity 


found in most of the Mississippian 
pays, the few Silurian pays, and the 
Knox dolomite. With few exceptions, 
notably the ‘‘Sunnybrooks’’ of the 
Nashville or Trenton group, accumu- 
lations in the Ordovician have oc- 
curred in bedding-plane, solution- 
channel, joint-plane and _ fracture 
porosity. 

have been 


No commercial wells 
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FIGURI 


are ] 
on the east; (2 


OWS SO fal 


Lhe least tested possibilities eemmeet 
’ ] a3 
State, and possibly those having the 


itest potential, are the formations 


. , 
of the Knox rroup and oider rocks 


Dolomites, limestones, and sandstones 
re known to be present, as are source 
beds 1Ti¢ Structures, ind there seems 
to be no reason to doubt that SOT 
here commercial quantities OF Ol OT! 
vas or both are present 
Formations that have been char 


rized by good shows but no com 


mercial production may prove to he 


ood reservoirs after treatment 


West Tennessee. because of thi 


i outcrops nm wes l‘en- 


lIacK OT COOK 
surlace structural WOrK IS Ver\ 
Missis- 


sipp! Embayment area of the state. 


ay Liv ision ol Geology KNOWS ol only 


test wells having been drilled 
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3—Prominent structural provinces of 
the intensely disturbed Valley and Ridge province 
the Pennsylvanian-age Cumberland Plateau: 
}) the Mississippian-age Eastern Highland Rim; (4) the West- 


! mda ( |) Oo Du some ol 
] } 
( nol OTLTIIIIE r il iS sed OC a 
, 
! Rober son Coun \ I i De Irol 
' 
mations of tha Lore In S ne! 
Counts i tew sma » rial WeILIS 
ive been reported in the past, an 
numerous holes have encountered 
ood shows. The reservoirs have beet 
It Lile Louisville ROW! tOcalLL\ is 
C.orniuerous and althoug! hie 
| rlire mestone 1S present ind its 
er part sometimes Nas the charac 
] ] 
ristic blue color of the well know) 
as yo? tained n]y 
PLLit Sand i Pas CONLAMICG QLLiN 





Tennessee 


taining Tertiary 


from which regional subsurface struc 
tural and geologic maps can be mad 

From the eastern edge ot the area 
to the Mississippi River, which 1s the 
pproximate axis of the 
syncline, the dip of the upper Cre- 
taceous and younger beds 1s about 25 


Wherever drilled in 


Wwesl lennessee these 


leet to the mile 
unconsolidated 


sands and ravels have been fresh- 


ter aquifers, though accumulations 
could occur al depth oO! In shallow 


traps Lhe best 


We 


possibilities here are 


beheved to he In Paleozou ro ks as 


} 


ley rise toward the Ozark dome an 
are truncated by the upper Creta- 
ceous 

Numerous possibilities present 
themselves, but either geophysical 
da a Ol additional drilling will be re- 


quired to locate Ul ips which undoubt- 


edly exist 


Central Tennessee. Jhe area from 
the ‘Tennessee River of the Western 
Valley to the eastern escarpment ol 
the Cumberland Plateau has ac- 
counted for most of the drilling and 
state. ‘The 


aie 
all the production of the 


structural feature of this 
Nashville dome which 


trends northeast-southwest across the 


dominant 


area is the 


center of the state and 1S the southern 

extension of the Cincinnati Arch. 
Surface rocks range in age from 

Pennsylvanian. 


lower Ordovician to 


overlying the Knox. 


ern Highland Rim and the Western Valley; and (5) the 
Mississippi Embayment, a westward-dipping homocline con- 
and Cretaceous sediments unconformably 


and MOSSITD tics [ol ro 1¢ ( vary 
+] ‘ ] ’ 
reatuly Tro me PHNVvslocraphl Pron 
? } } ()n tl ] , , } 
1c oO ano f rh tlie hig tie a Ss 
‘ *) } 
ot the dom possibilities ior produc 
I 


Knox 


but improve with distance from the 


are negligible 


Cresi 
) { : , 
Pronounced features visible on. the 


Highland Rim_ probably reflect — the 


the Ordovician beds. a 
Knox dolomite, but sur- 
ace structure of Pennsylvanian beds 


may dim? with depth owing to 


compaction of shales, sands. and 


] 
Oals 


At least the larger features are be- 
1 


leved to persist into or through the 


Mississippian formations but have not 


been proven to conform to the atti- 


] 


tude of older beds. If not. explora- 


tion for the Ordovician beneath the 
Cumberland Plateau presents the 


finding subsurtace 


sar problem ol 
Structure as exploration of the Paleo- 
zoics in west Tennessee. Gas and oil 


have been found in numerous wells 


Nashville and 


roups on the Eastern Highland Rim, 


in the Stones Rivet 
and it is logical that these same for- 
mations should be productive beneath 
the Plateau 

The Silurian and Devonian possi- 
bilities are not thought to be favor- 
Western Highland 


Rim. Best prospective areas are con- 


able east of the 


sidered to be the northern, northwest- 
ern, and Western Highland Rim and 
WORLD OIL 
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he eastern 


part of the Mississippi 


Embayment. 


The Knox dolomite, which is 
oughly the age equivalent of the 
Ellenberger and Arbuckle of ‘Texas 


ind Oklahoma, should produce some- 
the 


vhere in this part of state. In 
many parts of central lennessee. test 
that the Knox 


ive encountered fresh to highly min- 
teet ol 


have reached 


wells 


water within a few 


the Knox 
Pickett. and 
| has been encountered at this hori- 


ralized 


he top of group. But in 


Clay, Fentress Counties 


on in several wells, and mineralized 


vater has been reported in others 


Only one well in the area, the Beele: 

in Giles County has been drilled to 
vasement. It entered the Knox at 729 
t and reached eranite at 5,705 feet 


this reveals a thickness of nearly 


» 000 feet of sedimentary beds in the 


Knox 


East Tennessee. [he highly folded 
faulted rocks of the Valley 
Kidge province have been given little 


ind and 


ittention by the oil industry. although 
roduction has been found in south- 


western Vireinia adjoining Tennessee 


Reservoir rocks and source beds are 


resent, and careful preliminary work 


iy prove that several areas here 
istify testing 
BIBLIOGRAPHY 
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Kentucky, Virginia 
and West Virginia 


Drilling Outlook 
Remains Good 


Here is the status of drilling activity—plus 


well completion and drilling methods used 


in the area 


By George R. Thomas, United Fuel Gas Company 


Prestonburg, Kentucky 


Edmund Nosow, Kentucky Geological Survey 


Kentucky 


Lexington. 


Ken- 


the same in 


GAS PRODUCTION in eastern 


tucky remained about 
1959. a total of 67,469,512 Mcf being 
produced. Pike County alone ac- 
counted for more production than all 
other counties together. 

Oil production also remained about 
the same with 3.670.389 barrels, most 
Brea- 


thitt County showed the greatest in- 


of which was waterflood oil. 


crease in oil production, having 


jumped about 180,000 barrels, to just 


under one-half million. Lawrence 
County was up 74,000 barrels to 
979: 27 71. 


The deep drilling program of 
United Fuel Gas Company continued 
to hold the spotlight in eastern Ken- 


tucky; a deep test in Martin County 


t.d. 13,172 feet) set a new depth 
record for the state, and a basement 
test in Carter County (TD 5,085 
feet), as well as a 10,034-foot test in 


Bell County, coupled with R. N. 
Thomas’ test in Lewis 
County indicated that the search for 
deeper producing zones was still of 


basement 


great interest 


Pike County. Extension of the De- 
vonian shale gas producing area west- 
ward in the southern part of the 
county into Letcher and Knott coun- 
ties, and some new development in a 
north-south direction from the north- 
eastern part of the county contributed 
to the 95 out of 97 producing gas 
wells drilled in 1959. 

Most of the shale gas wells were 
completed dually in the shale and 
Berea or the Big Lime. 
About 10 wells were completed in the 


shale and 
Big Lime exclusively. 

A very little Maxon and Salt Sand 
gas was produced. The shale produc- 
tion comes in at 3,200 to 4,900 feet, 
with many wells in the 4,300-4,700- 
foot depth category, depending on 
where they are drilled in the county. 
Most of the shale wells are completed 
for 100-500 Mcfd. The Big Lime wells 
usually are much greater in volume, 
making 1,000-6,000 Mcefd. 


Martin County had 16 producing gas 
wells drilled with 14 producing from 
the Black Shale, six jointly in the 
shale and Big Lime, and two in the 
Big Lime alone 
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Knott County had 28 wells drilled 


25 beme Devonian shale producers 
as 

several also producing from the Big 

Lime: two drv holes were noted 


Floyd County had six wells drilled 
Salt Sand 


day Bie Lim 


Vas Well and 
barrels pet 
he only producers 


share ol 


Magoffin County /had its 


dry holes with 11 out of 17 drilled 
being non-productiv Foun shallow 
Salt Sand prod cers at depths ol 
90-950 feet accounted for most of 
the as found. ‘—Two Maxon Sand 
wells were produced one ol them 


worthy ot note Was drilled on the 
vaters of Brushy Fork to a depth ol 
1.166 feet and had a volume of 2,208 


Mctd 


Johnson County had practically no 


new activity. The Martha flood con- 
tinues to produce a fair amount ol 
oil, but it is starting to decline no- 


tl eably. 
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FIGURE 1. 
Perry County had seven Devoma: 
Shale eas producers out of seven wells 
drilled, with volumes of 200-300 Mcetd 
pel well at a depth slightly below 
2.800 feet Most of the activitv was 


centered northeast of Hazard on Lotts 


Branch 


Letcher County. |he Devonian Shak 
belt 
southern Pike and Knott Counties ex- 
tends into Letcher 
Most of the wells drilled in this county 
the Kentucky-West Virginia 
Gas Company along the waters of 

Rockhouse Creek. 
A 35-bpd Maxon discovery at a TD 
of 2.115 feet, and a 40-bpd Salt Sand 
) feet, 


which yvields some gas across 


northern County 


were by 


as well 


Salt 


] 


whicl 


well at a depth of 1,745 
as numerous good shows in the 
Sand, Maxon 


are now behind pipe, have shown exX- 


and Bie Lime 


cellent possibilities for additional oil 
prospects in front of the Pine Moun- 


tain thrust sheet, in Letcher County. 

Several good Salt Sand, Maxon and 
Big Lime gas wells, as well as the 
Devonian shale gas wells. make the 


ee 
= 

go 
G> 


AS PRODUCING AREAS| 

OF THE 
APPALACHIAN BASIN 
NCLUDING RECENT DEEP TESTS 


QQ & RR 
N WER #9 
uc g 
ee 
area quilt itl CLIVE l¢ ’ddait1ona 


development 


Clay and Leslie counties. ||: 
United Fuel Gas Company continues 
to develop the Fordson Coal Com- 
pany acreage. The best wells of recent 


] 


caate were two Big Lime producers 


at about 2.500 feet in Leslie County 


Clay had 


one Corniferous producers: one of the 


County two Bie Lime an 


Bie Lime wells made 273 Mefd at 
2.947 feet. Gulf Oil Company and 
Pan-Am Oil Co. drilled dry holes in 


Clay County in 1959. 


W oodbint . 
Whitles 


play, the 


The 


northeastern 


Whitley County. 
Corbin 
County 


area in 
continues to get a 
main objective being the Big Lime at 
| 900.1. feet. Several 


wells and a few small oil producers 


50 vood was 
were drilled, including a small Maxon 
oil well. Of 12 wells drilled, seven eas 


and three oil wells were completed 


Morgan - Lee - Wolfe - Elliot coun- 
ties. Considerable activity in Morgan 
County toward the latter part of 1959 
1960 
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in 
4 


being 
1.400- 


ccurred, the main objective 


Corniferous oil—at depths ol 
1.800 feet 

Several large independents includ- 
ine H. L. Hunt and A. G. Hill, as 
well as the Sun Oil Company con- 
tributed to the eight dry holes drilled 
the county. ‘Two very small pro- 
ducers brightened the drilling picture 
+] 


ihtly 


Lee County numbered 7 dry 


of 7 attempts at additional pri- 


holes 


prod 


p! luction 


Wolfe County had a smal! Cornil- 
rous produce at a depth of 1.8 
ct Acid fracture has been tried on 

eral Corniterous wells on the Mor- 


il Wolfe County lin 


e with only sligh 
Elliot County. Although Elliot 
County had a few producing oil wells 


the Weir Sand. none of them pro- 


ed over 10 barrels per day Phe 
( oO e Dav was about () Lee 
i 
‘ 1 
} ol he wells were eth sho 
] 
ced 


Bell and Knox counties each had 


1959: Bell County had 


l Ole 

PO Cl B ; | Wwe ind 
Knox County had o producing 
\{ on Sam VCll 


Jackson and Owsley counties hac 


7 ° , 

limited activitv. with six drv 

s in Owsley County and one in 
Jacks County 


Carter-Lewis and Greenup coun- 
ties had very little activity, although 
sing was fairly brisk in this part of 
State \ small Wen well Was Tre- 
ported in Carter County in addition 
two dry holes. Greenup County 
a few very shallow tests which 
re dry. The deep tests in this area 
disk issed elsewhere 
Breathitt County continued to attract 
most of the attention in eastern Ken- 
tucky for its oil production. Of the 
4% wells drilled in 1959, 11 were gas 
ells, 62 oil, and 32 dry. 
Corniferous production in the High- 
nd Pool at depths of 1,800-1,950 
is a result of development drill- 
le up most of the half million 
Many sood 
foot deep Big Lime producers 


Wat Creek area also helped to 


the volume of oil produced. 


Tri 


Is produced in 1959 


ncreasing amounts of gas were dis- 
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covered for commercial use, in the 
search for oil. At 
Maxon Sand wells were developed 
along the South Fork of Quicksand 
Creek. 
Treatment of 


least two small 


many of the wells 
with a hot acid-magnesium pellet frac- 
ture increased production in many 
cases. Conventional acid treatment has 
also proved worthwhile. 

Breathitt County looms large as one 
of the important oil producing coun- 


ties of the future 


Lawrence County has had an in- 
creasing amount of activity during the 
latter half of 


t ] ] 
Of a good play 


1959 and continues to 
at the present time 
I() 


Last vear, ol wells drilled in the 


county, 7 were gas wells. 6 oil, and 
drv. Lhe Wen Sand produced some 


small oil wells at depths just under 


1.000 feet: Berea oil and gas wells 


| ‘d { 


were produced at 1400-1,700 foot 
depths. and some Corniferous gas was 


shehtly over 2,000 feet dec p 
DRILLING ACTIVITY IN 


VIRGINIA 


Most of the 
Virginia has 


drilling activity in 


been limited to thos 
counties adjoining Pike and Letcher 


Kentucky: Wise 


Buchanan. Anothe: 


counties nal ly. 
Dickenson and 
area that has produced some commer- 


] 


cial Oriskany gas IS the Bereton re- 


x10n, northwest of Harrisonburg in 


» of Rockingham 


Bereton-Crab Run 


the northern ti 
County on the 


anticline. However, at present wells 
in this county are shut in until addi- 
tional gas is found and commercial 
eathering lines are laid. 

Anothe 
some commercial gas is the Bergton 


Harrisburg in Rock- 


ingham County, but 


area that has produced 
region, west ol 
at present wells 
in this county are shut in until com- 
mercial gathering lines can be con- 
Drilling in Virginia 


1 
structed, must 
1 


obviously be limited to those areas 
not underlain by metamorphic and 
igneous strata. 

(he principal operators have been 
the Clinchfield Coal Company and 
United Producing Company. The 
main objectives have been gas in the 
Devonian shale, Big Lime, Injun and 
Berea. Drilling depths vary from 4,500 
feet to just under 6,000 feet. 

Che Devonian shale section which 
is 700-1,000+ feet thick is normally 
shot with 10,000 pounds or more of 
gelatin, very often. together with the 
Lime 


Berea overlying it. The Big 
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ones are acidized o1 w1d-fractured 


Various 


erea which 


ure treatments of the 


‘ 


frac 


formerly had always 


wen Shot, have proved quite SuCcCeSs- 


of late United Producing’s wells 
n Buchanan County have shown the 
Berea to be quite receptive to tracture 
1! itiment 
One of the better wells completed 
1959 utilizing 22,000 pounds of 
nd. 80 barrels of water and 5300 
| Iracture treat 


rallons of mud acid 1 


the Berea trom +4.765-4.840 


Mectd final open 


hottom hol 


ment on 
produced 6.990 
79) 


ow. with a 72 how 


1,020 pour ds 


pressure of 


Of the four wells completed in 


inan County last) Veal In the 


Berea and Devonian shale, thre 


fracture treatment, | was sho 
Wise Count 
Clinchfield 


| du ke nson 


rIVenN 
Nn the 


ye tions, 


had 2 COIl- 
Coal 


County 


Be rea 
COT 


and 


eted 4+ wells in 


\dditional prospecting in the above- 
mentioned counties is sure to uncover 


irge commercial quantities of gas 


DRILLING IN WEST VIRGINIA 
through May 


181 wells was drilled 


From June 1, 1959 


1960 a total of 


in West Virginia of which 380 were 
is. 35 oil. and 66 drv 
Lhe most active area in the state 


ver the past year was the Berea sand 


ind Devonian shale gas producing 
irea of northern Wayne County. Some 
(0) gas. 2 oil and 6 dry holes were 


drilled with the majority of produc- 


tion from the Berea sand at depths 


rf 2 OOO to 2 200 feet 


Most operators 
still are shooting the Berea with fairly 
»o0d results 

Hydrauli 


too successful in this area 


het n 
De- 


fracturing has not 


some 
onian shale gas was developed by 
shooting. The shale in this area ranges 
in depth from 2,000 to 3.800 feet 
Several Corniferous-Big Six gas wells 
vere completed at depths of 3,800 to 


{ 


t.J00 from 


hole 


feet. flows range 


00-1 000 


Open 
Mcfd 


mressure ol 1.200 psi 


with bottom 


Calhoun County had a completion 
3 wells—-16 gas, 16 oil and 


Hydraulic 


turing success has revived an old pro- 


record ot 


vas, and | dry hole trac- 


ducing area with both gas and oil 
trom the Salt Sand, Maxon, Berea 
ind Injun sands at depths of from 


900 to 2.200 feet 


29 wells 


Roane County completed 


8 oil, and 6 dry Iwenty of 


t oas, 
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1 


the producers were trom the Injun 
Sand at depths of 1.800 to 2,000 teet 


and all were brought in after 


All drilling in 


tools 


tracture 
treatment this area Is 


by cable and many wells are 


completed through casing 


Mingo, Logan and Lincoln coun- 
ties had a #2 gas 
and 11 dry Production is trom 


total of 53 wells 
holes 
the Bio Lime, Berea Sand. and De 
vonian Shale at depths of from 1,500 
to 5,000 feet. Drilling is exclusively by 
cable tools, and completions ar 


hol 


top of the Bie Lime 


with casing set on 
The Shale and 


and the Bie Lime 1s 


largely open 


Berea are shot 


acidized 


McDowell County had seven eas 
completions and no dry holes. All 
seven wells were in the Berea sand 
at depths of 4,300 to 4.800 feet. Six 


were set through and fractured for 


Open flows range from 
Mcfd hole 


pressure of 900 to 1.000 psi 


completion 


300-1.700 with a bottom 


Boone, Fayette and Raleigh coun- 
ties had 16 13 gas, | 
2 dry 


wells drilled 
oil and Formations producing 
vas were the Big Lime, Injun, Weir, 
Berea, and Devonian Shale at depths 
of 2.000 to 4,500 The United 


completed a 


feet 
Producing Company 
Clinton Sand test in southeastern Fay- 
ette County at a depth of 9,333 
The well had an open 


2.800 Mcefd. but a hig 


content made it uncommercial, and it 


flow gage olf 


h carbon dioxide 
was plugged and abandoned 


Mason County. United Fuel Gas 
8803-1 
Grover Farmington | located 10 miles 
Point Pleasant after 


trating 72 feet of granite, at a 


Company abandoned its 


south of pene- 
total 


depth otf 8.635 feet 


Jackson County had 15 wells drilled 


10 gas, 1 oil and gas, and 4 dry 
Recent fracturing success of the Oris- 
kany sand has stimulated some addi- 
tional development of an old produc- 


ing gas field 


Ritchie, Wirt, and Wood counties 
saw revived activity with about 45 
wells drilled; old Injun and Berea oil 
and gas production has been success- 
fully stimulated through fracture treat- 
ment. Half of the 20 wells drilled in 
Ritchie, and 9 of the 20 
Wirt 


drilled in 
Wood 


County. were fractured 





County had 5 wells—2 oil, | gas, and 


) 


2 dry. ‘Two wells were fractured suc- 


cessfully in the Berea Sand 


Lewis and Upshur counties had 3() 


wells drilled--7 gas storage, 19 new 


gas, 1 oil, and 3 dry. Eighteen of the 


wells were successfully fractured 
in the Benson Sand at depths of 4,100 
to 4.600 feet. Open flows range from 


tOO0-4,000 Metd. 


vas 


Nicholas and Clay counties had +!) 
oil, and 


gas, | 


well completions 3 
6 dry. Most production is from the 
fracture 


Injun Sand after hydraulic 


treatment. Some oil is found with the 


gas in Clay County. Depths range 
from 1,800 to 2.500 feet. All opera- 
tions are with cable tools, and stand- 


ard completion consists of setting 
through the pay and fracing through 
perforations 

Preston and Tucker counties hac 
t wells drilled in the Oriskany gas 
field. C. & A. abandoned a 
the Davis area of Tucker County at 


161 feet. Hope Natural Gas Com- 


pany 2 


well in 


completed 2 gas wells in the 


Kingwood area of Preston County 


Both wells were fractured in the Oris- 
kany 


7,312 


successtully Open flows wert 
7 o Mctd and 8,544 Mefd at 
shehtly below 5.000 feet. Hope Nat- 


ural gas Company also completed an 


8.951 Mefd vas well in the Hunters- 
ville chert neal Parsons in Pic ken 
County 


Randolph and Pocahontas coun- 
ties had 12 gas well completions and 
} dry holes. Gas production is from 
the Oriskany and Huntersville 
chert. Most drilled 


rotary tools to depths of from 6,000 


sand 
wells are with 
to 7,000 feet. All gas wells are hydra- 
traced. Open flows range from 500- 
».700 Metd with bottom hole pressure 
from 1,600 to 2,000 psi 
Kanaha County had 2! wells drilled 
20 gas and 1 dry hole. Fracturing 
of the Weir, Injun and Berea sands 


successful. Producing 


has been very 
depths are 2.000 to 3.000 feet. Open 
flow gages after fracture are 1,000- 


10.000 Mctd. Of the 20 producing 
gas wells, 16 were completed by hydra- 
Hope Natural 
is presently acidizing 
10.600 


Huttonsville. 


frac through casing. 


Gas ( company 
then 


the ‘Trenton at feet in 


deep test neat Total 
depth was reported to be 13,121 feet. 
1960 
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Wyoming County had 25 wells 18 
as producers and 5 dry. Gas produc- 
Salt Sand, Ravenclifl 
Weir, and 
Sand and 


been fractured 


yn is from the 


Sand. Big Lime. Injun, 


Berea Sands The Salt 


Ravencliff Sand hav: 


th good success Open flows range 
om 600-22.800 Met pel day after 
itinent Deptl s are 2,000 teet for 

Salt Sand to 5.800 teet for the 


Berea 


Braxton County /iad 5 vas wells out 


6 wells drilled. Production is trom 


Salt Sand, Bie Lime and Injun 
Sand. Three wells were fractured suc- 
ssfully in the Injun, Bie Lime and 
\Maxor L)< ptl s are from 1,500 to 
200 feet, and open flows range from 
2.000 Metd 
Putnam County had © wells drilled: 
re successful gas wells. Produc- 
s from the Devonian Shale and 
Oriskanv Sand at depths of 4.000 to 


; 


RECENT DEEP TESTS 
I ire 1 is a log of the United Fuel 
ompany well No. 8437-T on the 
Fordson Coal Company lease in Lesli 
County. This was the first basement 


1] ] 4 | 
drilled in eastern Kentucky and 


Q 429 


tot ] ] rth { 
tall CIC 1 QO] 


the first 6.000 feet of hole was 


] ] +] ] 
drilled with cabli 


ncountered 


1 > 
LOOIS Basement Was 


at 9.412 feet 


Che Salli 
npany completed another basement 
1958 in Breathitt County on 
Quicksand Creek 15-M-/5 Carte) 
Coords.) on the S. B. Williams prop- 
at a total de pth of 11.130 feet in 
basement compl X 
In 1959 United Fuel Gas Company 
ed its Jasper \\ James 8610-7 
the axis of the Warfield Anticline. 
Martin Ken- 
to a total depth of 13,172 feet 
Shale. An- 


other basement test in Carter County. 


Inez in County. 


ttominge in the Rome 


Kentucky, was then drilled by United 
Fuel Gas Company, Lloyd L. Stamper 
8807-T, to 5.085 feet. encountering 


basement at 5,058 feet 
Shortly thereafter the United Fuel 
“sas Company James Knuckles 8801-7 
irted in Bell County, Kentucky. 

Atte 


456 feet the hole was lost 


{ 


Pineville reaching a 


qd oO] 


the rig was skidded due south of 


onal location his hole was 
to a total depth of 10,034 feet 
ttomed in the Basal Sand. in 
M 1960 
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\nother deep test that was recently 
completed, the R. N. ‘Thomas, et al 
Daisy Adams | in Lewis County, Ken- 
tucky, had a total depth of 4,190 feet 
and topped the basement at 4,175 feet. 
This well had support from United 
Fuel Gas Co., Kentucky-West Vir- 
einia Gas Co. and at least one majo} 


ol company 


The deep tests in West Virginia 
are discussed under drilling activity 
of that state 

All of United Fuel’s wells wer 


logged with radioactive and porosity 
tools, and a continuous hydrocarbon 
logeing unit. Although no commercial 
production has been found to date, 
several good shows of gas and oil have 
been logged in the Cambro-Ordovician 
carbonate section, giving much en- 
couragement to additional testing of 


horizons 


Well completion methods in Ken- 
tucky and West Virginia. Present 
completion practices in this area are 
now in the process of change. Anti- 
quated drilling and completion pro- 
erams are being replaced by more 
efficient and better planned logging 
and completion methods. 

In the past all aas wells were com- 
pleted with a production string (7- 
inch casing) set on top of the Big 


Lime (Mississippian) on a steel shoe 
or bottom hole packer, and the lime 
Was acidized, and the Berea and De- 
vonian shale wert shot all in the opt n 
hole. Separation of pays, if any, was 
with tubing and packet set between 
pays. Often as many as three or four 
separate pays are produced together. 

Over 75 percent of the gas produc- 
tion in this area is from the Devonian 


shale. and so far. no successful frac- 


} 


turing treatment has been devised. A 
heavy shot ol this complete shale sec- 


tion usually results in from 5300 to 


1.000 percent increase in producti n. 
and many times a commercial well 
can be produced from just a slight 
show in the shale 

Hydraulic fracturing of the Berea, 
Weir, and Injun sands has been very 
successful in central and southwestern 


West 


cently 


Virginia. Some success has re- 
encouraged fracturing of the 
Pike Kentucky 


Fracturing of sands is gradually beine 


Berea in County, 
applied elsewhere in eastern Ken- 
tucky. 

Normally, the Devonian shale and 
Berea sand had been shot as one unit. 
At the present time several operators 
are hirst shooting thi shale section with 


9,000 to 10,000 pounds of 80 percent 
gelatin, depending on the thickness of 
the section, and after cleaning out, an 
open hole bridge plug is set in the 
bottom of the Berea; 4%-inch casing 
is run and cemented back through the 
sio Lime 

he Berea is then fractured and the 
Big Lime acidized through perfora- 
tions. The plugs are drilled and all 
the gas produced through the 4% 
inch casing. 


In the 


warrant a fracture treatment, the shal 


event the Berea does not 
section is shot and cleaned out, the 
Big Lime is acidized open hole through 
straddle packers run on 3'%-inch tub- 
ing, or with plug back and upside 
down packer on tubing. After clean- 
up of spent acid, the packers are 
pulled and tubing rerun with produc- 
tion packer below the Big Lime gas 
pay. 

Most oil operators in eastern Ken- 
West 


seeking shallow production usually set 


tucky and Virginia who are 


their 7-inch or 51-inch pipe above 
or on top of the pay prior to shooting. 
or in the case of Corniferous produc - 
tion, acidize through tubing, utilizing 
an upside down packer above the pay 
zone, 
Hydraulic fracturing success in 
Wer, 


and Benson Sands has stimulated the 


many pools in Injun, Berea. 


need for more logging, with the pipe 
cemented through the pay, and com- 
pletion through perforations. Althoug! 
this type of completion is more expen- 
sive than the old open hole method. 
the results obtained far outweigh the 
old method which often resulted in a 
dry hole. 

Some of the water flood operators 
also are utilizing this method of com- 
pletion for injection wells, applying 


fracture treatment through perfora- 


tions in the pipe. 


DRILLING METHODS 


Rotary tools using air as a drilling 
medium have been utilized by som 
of the larger gas companies to drill 
deep tests. Most drilling has been very 
successful in eliminating at least one 
string of casing through bad lost cir- 
culation zones. At least one company 
is now completing their 3.500 to 5.000 
foot gas wells with air rotary drilling 

[he topography of the area under 
consideration is extremely rough, and 
drill sites are often far removed fron 
roadways. Labor is cheap. All of thes 
factors have prevented cable _ tools 
from being replaced by rotary rigs. 
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Kcept on totes ovel V.000 teet deep 
In the event OF a breakdown on a 


} 
Hown in, 


tary spar parts ust by 
ind rig time durin hese shut downs 
in be costly servicing of units and 
taining ol spart parts is sometimes 


xtremely slow. Success of aur drilling 


n this area may depend largely upon 
he availability of contracts on a foot 
ive basis rather than on day rental of 


ill COMMPTessors 


With carefully planned programs ot 
| 


operation, rotary drill contractors may 


ventually be able to compete with 


standard holes In) 


] 
too! Operators on 


hie 2? OOO-3 000 foot depth category 


ere, as they do elsewher 


For a complete geological report on these areas 
ee Brundage. H l Cen il Kentucky t Reach 
Record Height Worto © 149 No 98-1 
1959 Brundage, H. 7 Many Operators Enter 

Appalachian Ba Wor 0) l N } 
gq 1 Oty 
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About the Authors 


George R. Thomas was employed 


vy United Fuel Gas Cor pany 
Jar » 1952 as an assistant geol 


gist in the Geological Depart- 


nt In 195 he Was promoted 
reologist and in 1958 was made 
emporary drilling engineer on ro 


tary drilling wells. He became ex 


ration geologist in November 

) Prior to joining United | 
lhomas attended the University of 
Kentucky 

Edmund Nosow is geologist with 
the Kentucky Geological Survey in 
Lexington. He received his Bache 
ors degree from the City College 


of New York: 
from the lI 


Nosow has 


Master’s degre 
Kentucky 


nsiderable 


niversity of 


prepared 


I 
iaterial on Kentucky ological 
jects for publication, including 
innual summary on oil and gas 
ty in the AAPG B tin dur 


the past several year 
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West Virginia 


Deep Tests Reflec 
ear-Peak Gas Yie 


Vigorous exploration finds lucrative gas pro- 


duction in many Paleozoic horizons 


By A. 
Mot 7antown, \ Va 


AFTER 80 YEARS of exploration, and 


produc 


West 


VAS t10n reache¢ 


Virginia is 


Altl 


an all-time peak, 


nearing that peak again ough 
much new gas production is fron 
shallow formations above the Devo- 


] 


nian, deep wildeatting has evidently 


pegun in earnest 


Eighteen eas fields are well alon: 


toward development 
Several 
ol developme an 


Here are 


map On Opposite page 


see Fieure 


Various stages 


others ire iM 


the 18 telds shown on 


1. Neptune Pool. 


2. Utica pool, not defined as yet. 
. ib] | _- > ly if P ] 
except possl Wy the eastern limit oOo! 
with other 


may or may not connect 


Oriskany production in the area 


count Ss 


Calhoun 


number of 


and 


3. Ritchie 


lead the state in wells 
drilled, and have been near or at the 
top for 20 years. Much of the produc- 
Big 
Some production is from a lime sec- 


the Keener 


Injun. About 20 percent ol the wells 


tion is from Injun sandstone 


tion between and Biv 


are dry and are interspersed at ran- 
dom among the producers. 
4. Auburn is a narrow Big Injun 


discovery along the Ritchie-Gilme 


J. W. Headlee, Ceochemist 


ounty line xtending into Dod- 
cr1idve Coun \ 
§. Alum Bridge pool in Lewis 


County, with no dry holes as ot April 


6, is being extended all around _ its 


periphery, with most activity to t 


at 
1OrT 


in Ritchie and Calhoun 


6. As 


counties. the Century-Buckhannon 


field also is in an area where drv holes 


are meaningless. This field eventually 


may cover a large segment of Bar- 


bour and Upshur counties, including 


the Vandalia fields 


Recent completions include a gas well 


and Cave Run 
in the Benson, two miles east of Van- 
dalia, and three gas wells two miles 
There is some Reilly 


south ol Berlin 


sand production in this field. 


7. Pifer Mountain 


in ‘Tucker County has been develop- 


Oriskany pool 


ine for several years. Production here. 


like 


pools, is in the Onondaga chert- 


most of the eastern Oriskany 


Oriskany-Helderberg sequence, 


8. Hur-Mount Zion Big Injun pool 


could be considered part of the 


Ritchie-Calhoun field 


9. Vandalia field 


10. Cave Run field 
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FIGURE 1—Most exploratory drilling in West Virginia in recent years has been for natural gas. 
11. Glady Oriskany pool is a long 13. Gragston Creek Big Six devel- 14. Hubbardstown Berea pool in 
v productive area on the crest of | Opments are extensions of earlier de- _ terfingers with the Big Six production 
Blackwater anticline. One of the velopments dating back 20 years. This Recent activity is to the west. Some 
thi ane a er a is the only field that has been devel- — wells are producing Berea oil. 
ls Structure 1s beng aeep oped holon the Devonian. The gas 
contains hydrogen sulfide and carbon 15. Burnwell Weir sand gas pool is 
dioxide, but not in excessive quanti- on Paint Creek in the southern tp of 


2. Eden field in Braxton County — tjes. About 100 wells, including dry Kanawha County. The pool was dis- 


) = " - ° ‘ ‘ P . 
of Rosedale has production holes. have been drilled in this locality covered after two dry holes. Its extent 


S sand, Maxton, and Big lime during the past two years. Develop- _ is yet to be determined. 
| probably is an extension of the ment is to the west and northwest of 
Re le field Wavne field 16. This field covers a large area 
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Wi ( . 1th 


Dowell County 


Oil exploration. West Virginia has 


not had a 


nce the Gri 

1925. One 
Syvcamore- Millstone 
pool which has been SIOWLY Ce velop- 
ing since 195 


julte an Impetus 


recent years 


oil and a few 


Wells that have shows of 
| } } , te | t } | | “YT 
thousand cubic fee ol teen locations surround the el 

into commercial oil and 


quad! ine 





oduchol I Much ol exploration IS I Ritchie 


counties. A B and Calhoun counties (quadranel 


il« 


ecel qiscoveread F 7. G7. and Hi Most ol the well 


Count ire in the Bie Injun sand. One new 


Ssnale pool 18 IM a Iime O! 
I 


occurs In smali more or less isolated 
3 
POOIs that may or may not be con- 
( pme! , , , 
ected This has so | round 
I Min ( | : 
¢ ( Oo] many olce CSCTVOLIS 
( CULV \ } " 
reservoir on detaued study is tound 
1 
( Nis 
consist of as1 I S Psmall poo 
() f ad . 
Surrounded b 11g] producin oO 
; . ; = | ¢] + ] 
CI areas | now appears tha miuct 
t T . sila 
, : 
irea in these counties and surround- 
Christiar aT 
I areas will he COMmMmple#lels eel ie 
rh t ys C 
for oil or gas. In many instances ne 
Ctl Ss neal ( . 
vells Nave nearly virgin roc pres 
( S east ¢ - sh 
sures within OUU_ Tee ot wells th 
t e producer tor OU ( 
Sane proauctlo 
opment south « A Big Injun well was con) 


ery recentiv on a iot in the town o 


West Union F8\ Lhe \v ¢ 1] Is pro 


cqcaucing more than 100 barrels per dav 
I 


Phirteen rigs are drilling on tow 
O] pool discovery and more are on the Way Anothe 
reek-Stockly Doo! recent discove ) On) 5] Puce ( ree 
I 
ption might be the G8x) is reported making more that 


Run Big Injun 200 bpd 


extension H5 


1as received completed. A Big lime pool is now 


by tracturing in being developed L3s) in the nortl 


already drilled as of about Jan 


lranegle H7 1960 


appare ntly 


between the Keener and Injun. Oil 


The north Liverpool Berea 


appears to be about 


west corner of Logan County. Four- 





Statistical and geological sum- 
mary. West Virginia completed 1,228 


) 


vas wells, 1352 & 


oil wells, & 9 Yas and 
oil wells, 150 gas storage wells and 
119 dry holes for a total of 2.068 wells 
during the past 2% years. The areas 
In Wi ich the Se We lls were drilled are 
shown on the map. Very few wells 


were COl ipleted In Sands above 1.601 


= ; a" 7 
\ tew wells were completed In the 


Ul 


S 


and Maxton sands at about 
1.500-1.700 feet A rather narrow 
zone of sediments in the Mississippian 
had a very large share of the comple- 
tions < usual These consist of the 
Bio lim Keener, Big 


Injun, Squaw and Weir from 1.80 


Greenbriet 


to 2.100 feet dee p. 

Fracturing has extended areas of 
commercial production, especially ir 
the Big Injun. The Berea, located at 
the base of the Mississippian, has pro- 
duced three gas fields and an exten- 
sion of an oil field. Another Berea oi 
field extension is indicated by a rec ent 
find. Practically no oil is being dis- 
covered below the Mississippian 
although the re i§ a reasonable expec- 
ancy of finding sizable shallow oi 
\ In the Devoniat 
Gordon group of sands. Gas is being 
discovered in the Benson of Devoniar 
Ace 
Oriskany and older formations. 
Extension of Oriskany eas fields have 


been made In the past two vears, anc 





Well A ne 
vas comple ted as a sma 
B in Church 


, 1 
i small vas well 


ind southwestern 


lo 


, 
lwo deep 


In upper Devonian 
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lis are evide nce that tl _< Oriskany has a strong poten- 
tlal [or Gas and possibly oil in northern West Virginia 


) aon : 
Pennsylvania 


at Sand Hill on the Burning Springs anticlin 


| | 
Ritchie County. was dry through the 


Deep Tests in West Virginia During 1959 


Indicated on the map 


1 


Page 101 in the Silurian at 


feet in April, testing gas in 1 


— , : 
73 feet. ‘The second test was at 13.12 


ie Trenton limestone, The 


initial flow was 2.800 M« pd, which has since blown dowt1 


Wavne sb 1} on t ( Be llve rnon antk line to a steady 100 M« fod 
i 


district, Wetzel County, was completed as 


25 Mcefd) in the Oriskany. These twe 


4 { 


feet on April | 


as well in the Oriskany. Well discussed in the text 


Well G is a Clinton test near Quick in Elk 
Kanawha County. } 


al of 7.268 feet with a show of gas and a bottom-ho 


It had an open flow of 


The composition of this gas 1s 


Well F 1S scheduled Lo bottom in basement ror ks lt 
started in Martinsbure shale and was drilling at 1.60! 


k district. 
Mef dail 


pressure of 2,930 psi. The gas con- 


tained 65 percent ¢ irbon dioxide. 


Landisburg, Sewell Mountain district. 


Favette County. It was drilled through the Tuscarora at 


nin distri Mason County. was dry 
bottomed in basement Well H is near 
ave been made al lo« ation E starting 9.355 feet 


Che first well was dry and bottomed 


A drillstem test in the Clinton showed 2.80! 
Mcfpd with 83 percent carbon dioxide. 
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me new pool Way eventually tie into 


weviously discovered production. 
Extension and development of the one 
sas field in the state below the 
Devonian in Wayne County have con- 
Wells 


lrilled below the Oriskany the past 


tinued the past two years. 
ew vears have yet to develop new 
tields. The old Big Six field in Wayne 
County, one well in Putnam County 
ind one in Ritchie County are the 
nly production to date below the 
Devonian. A part of the gas from a 
wv wells in Boone County is also 
om below the Devonian. The well 


ow being tested at Huttonsville has 


xas production in the Trenton | well 
FE on map 
Regional deep prospecting 


trends. A considerable number of 
vells have been drilled the past 20 


folded Appa- 


whians through Silurian and deepet 


vears in the stronely 


ocks. Although several permeable 
eservoirs have been found, commer- 
ial oil and gas has not been found 
xcept for well E. 

The composition of the gas pro- 
luced by some of these wells and the 
ibsence of oil shows and seeps indi- 
hydro- 


Shallow 


cates a low concentration of 
irbons in these sediments. 
ras above the lower Devonian con- 


hydrogen sulfide, 1 to 10 


ains no 
ercent nitrogen with an average ol 
ibout 2 percent, and 1/1,000 to 1/10 
ercent carbon dioxide except where 
il] has had access to reservoirs 
hrough oil production. In the latter 
ise nitrogen increases as more air is 
ntroduced and carbon dioxide goes 
05 percent. 

In the Oriskany, several gas pools 
some hydrogen sulfide. The 


Campbell Creek Oriskany pool in 


Kanawha County contained as much 


ontain 


is five percent carbon dioxide. The 
2ases that have been found in wells 
n the strongly folded Appalachians 
elow the Oriskany have contained 
so much of one or more of these three 
sases that it is not commercial. recent 
vell E excepted. Maximum concen- 
rations that have been measured are 
‘0 percent nitrogen, 83 percent car- 
bon dioxide, and 25 percent hydrogen 
sulfide. The only hydrocarbon present 


N quantity in these three 


gases 1S 


nethane, with 1 percent or less of 
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New Gas Fields in West Virginia (July 1957-March 1960) 











NUMBER OF WELLS 
Map 
Number Name Sand Depth Locations Completed Dry 
Neptune Berea 2,000 0 Q 
{ Oriska 1.000 S* 1] 0 
R ( Big Inj 1.900 ; | 172+ 0) 
} Lut B Inj 900 3 10 5 
\lum Bridge Big Injur £900 6 31 0 
Centurv-B shannor Bensor £ OOO—4,500 15 399 
( Chert 
Piter M < Oriskan 9,000 2 24 } 
( Helderberg 
' 
‘ H Mt. Z Big Injur 900 } 14 
Vand § Gantz 2,000 ' 19 ) 
; ’ Bensor 1,100—4,400 ; 
Rock Cave Benson 4,100—4,500 rg 7 0 
(( hert 
Glad < Oriskany 5.900 ; On, 
( Helderberg 
(Salt Sand 
Eder < Maxton 1,500-1,900 } 13 0 
( Big Lime 
Gragston Creek Big Six , FOO- 4.000 
} Hubbardstow1 Berea 2 300 Q 03 
B well We 2 300 4 14 
t ( I i le-Dinges Brown Shale 5 500 = 76 
Ambe lale-Matew Big Lime 3, 000-3400 14 76 22 
8 Big Creek Bere 5.000 19 














TABLE 1 


ethane, and a trace of propane and 
higher boiling hydrocarbons. Shows of 
oul have 

The facts to date indicate that the 
folded Appalachians are 
outside the petroliferous portion of 


not been found. 
strongly 


the sediments below the Devonian. 
How far west of the strongly folded 
Appalachians one must drill before 
these sediments become oil and gas 
bearing is not known because much 
of the area between that and oil and 
gas production in Ohio has not been 
drilled. In southwest West Virginia, 
northwestern Pennsylvania, and west- 
ern New York sufficient deep drilling 
has begun to indicate the eastern 
limit of oil and gas in these deep sedi- 
ments. 

To date, the presence of these gases 
in the reservoirs discovered in this area 
make prospecting rather discouraging. 
Che carbonate-bicarbonate-carbon 
dioxide equilibria are directly related 
to the partial pressure of the carbon 
dioxide, which of course is free car- 
bon dioxide in excess of the amount 
tied up as carbonates. Enormous thick 
sections of lime were deposited in 
Silurian, and Cambrian 
times. Much more carbon dioxide had 


Ordovician 


to be available then than since. Ex- 
cess carbon dioxide became entrapped 


in the reservoirs. There was not 


enough hydrocarbon gas to dilute the 
carbon dioxide. 

Similar reasoning applies to the 
sulfate (anhydrite) -sulfide- hydrogen 
sulfide cycle. Where hydrocarbon gases 
are not present to dilute them, these 
gases are the only ones available to 
occupy voids in rocks not filled by 
water. The degree of dilution and rel- 
ative abundance may be the simple 
and correct theory. Higher concen- 
trations of these gases are also found 
where gas and oil are produced from 
these older sediments in Ohio and 
Kentucky. 

Some facts support the idea that 
these gases are migrating vertically. 
The Kanawha-Jackson County Oris- 
kany field contained hydrogen sulfide 
not in compositional equilibrium. One 
small area contained 50 grains of hy- 
drogen sulfide per 10 cubic feet of 
gas, and the sulfide decreased to zero 
a few wells beyond this high area. 
Apparently hydrogen sulfide entered 
at this high area and diffused through 
the reservoir. 

Carbon dioxide in the Campbell 
Creek field had a similar composition 
gradient about a high of 5 percent. 
The original rock pressure on this field 
was some 500 psi below the hydro- 
static head of most fields. These three 
gases could be migrating gradually 
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ipward from below the sedimentary 


basin 
The absence of the higher hydro 


' 
carbons that make up oil and gas ma\ 
j 


. ‘ 
these sediments were deep 
I 


tl} ontinental Virginia 


posits bevond rie 


lf. Most oil and gas fields are lo- 


ted in near shore depos 


be because 


ea ace 


deposition 1s tavorabtle 


meee Appalachian Rim 


’ 1H ) ( ni I ( } 
omcmnarenn Is Likely A 
SD | f nh 
S ll 4 \\ I \( enen 
as the discovery of as Commercial gas found in Cumberland Plateau; 


Valley and Ridge province another possibility 


, Rot I Ba Hoy N 
i G ( mp R. ¢ | k t t 
t. and Wallace R. Mct pet t Fie 
West V) » Geological S By David M. Young, Chic! Geologis: vin 
Clinchfield Coal Con pal Dante. V: ma 
anc 


[HE PROSPECTS tor future oil and his area during the past several years 








eo. > as development in Virginia are to and only a small percentage of the 
y be found in the Appalachian or Cum- — area has been drilled 

About berland Plateau area in the south- As far as oil prospects are con- 
- western part ol the state. It 1s Ppos- cerned, it seems to the author that We 
the <= : ¥ sible that the Oriskany VAS production this area ofl rs one ol the last fron- eo 
of Rockingham County might be ex- tiers for deeper oil exploration in th Ea: 
Author > tended northeast or southwest It is eastern United States. an 
also conceivable that some produc- ran 
tion might be obtained in other parts High grade oil has been produced . 
of the Valley and Ridge province from the Rose Hill field of Lee par 
Dr. Alvah J. W. Headlee is \ few wells have been drilled in County in the extreme southwestern san 
nsultant for three oil companies the Coastal Plain but results have not up ol Vireinia. This oil occurs mostly no! 
in West Virginia. He holds : B.S been encouraging. However, with the in the Trenton limestone. The depth iol 
degree from Waynesburg College, current emphasis on the Appalachian to this formation in Dickenson and Ow 
nd M.S. and Ph.D. degrees in area and eastern United States, fur- Wise Counties would probably range a 


hemist of the 


nistrv from West Virginia Uni 
rsity He was chemist and chief 
West Virginia Geo 
ical Survey from 1935) until 


except for the vear 


145 when 
Was assistant proje tC supervisol 


Johns Hopkins Applied Physics 


oratory. Headlee has written 


ore than 40 papers (and thre 


OOKS on the 


ceochemistry of nat 


ral gas, petroleum, and coal. He 


I ambda 


1) 
is 

Cs 
Cs 


ginia A 
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a member of Sigma Xi and Phi 
Upsilon hon 
Ita Sigma Phi fraternity; and 
also a member of API, ACS, the 
ochemical Society, Appalachian 
ological Society, and West Vir- 
ademy of Science. He lives 
Morgantown, W. Va 


rarles, and 


ther testing of the Coastal Plain 
might be undertaken. 


The Blue 


plateaus may be ruled out as poten- 


Ridge and Piedmont 


tial areas of oil and gas production 
unless one considers the extremely re- 
mote possibility of Paleozoic sediments 
overridden by thrusts along the west- 
ern margin of the Blue Ridge. 

It seems, therefore, that the area 
of Pennsylvanian outcrop in the coal 
fields of southwestern Virginia offers 
the best 


at least in the immediate future. Gas 


prospects for development, 


has been produced and marketed from 


feet. If the 
much 


from 7 to 10 thousand 


Knox se¢ tion were tested, 

deeper drilling would be required 
Scattered been drilled 

the Trenton and Knox to 


the basement complex in the eastern 


have 


tests 


through 


United States, but a discovery that 
would warrant intensive development 
made. Un- 
more tests 
future. 


drilline remains to be 


doubtedly there will be 
drilled to basement in the 
and the occurrence of high grade oil 
in the Trenton of southwestern Vir- 
ginia should justify more deep ex 


ploratory drilling in that area. 
1960 
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Cretaceous To Recent Loosely Consolidated 
Gravels, Sands, Clays, And Marls. 












Pre-Cambrian igneous And Metamorphic With 
Faulted insets Of Triassic Rocks. 


Cambrian And Pre-Cambrian igneous And 
Metamorphic Rocks 





Folded And Faulted Paleozoic 
Sedimentary Rocks 


[ Flat Lying Pennsylvania 
l Sedimentaries Of Coal Fields 





Geologic Provinces Of Virginia 
Oil And Gas Development 





|. Early Grove Gas Field 4. Wise County Gas Field 
2. Buchanan Co. Gas Field 5. Oriskany Gas (3 Wells) 
3. Dickenson Co. Gas Field 6. Rose Hill Oil Field 
0 25 50 75 100 MILES 
; * 1—Relationship of oil and gas production in Vir- ‘alley ; i ‘ince has prospects—gas production has 
FIGURE 1—Relat hip of oil 1 gas product V Valley and Ridge province h rospects— duct h 
ginia to physiographic provinces is shown in this generalized been found in both the extreme south and far north. The Blue 
map. Current commercial gas production in Wise, Dickenson, Ridge and Piedmont Plateau apparently have no oil prospects, 
and Buchanan counties falls within the Cumberland plateau. and the Coastal Plain area has little evident merit. 
rs 
( SUMMARY OF VIRGINIA margin otf the Piedmont Plateaus 1s 
GEOLOGY the conspicuous Blue Ridge Moun- 
i lhe map (Figure | shows the tain range. This area is characterized 
ul e major physiographic and geologic by pre-Cambrian igneous and meta- 
egions of Virginia morphic rocks with metamorphosed About 
; Eastern Virginia lies within the At- lower Cambrian sediments in a foot- th 
intic Coastal Plain with surface rocks hill belt along the western edge. e 
| ing from Cretaceous to Recent The Valley and Ridge province, Author 
a n age and consisting. for the most with the Shenandoah or Great Valley 
‘ art. of loosely consolidated gravels. of Virginia along the eastern border. 
I Sands clavs and marls Lhe regional! consists ol mountain ridges with in- 
y nonoclin iD is east 1 witl tervening lle leveloped along the 
I clin; ) astw: i wit Ss . tervening Valleys developed along tne . ; , . 
| il dip is eastwar re eee ! David M. Young is chief geolo 
ions of Cretaceous. Tertiary, and  northeast-southwest regional strike of gist in charge of the Gas Depart- 
U Quaternary rocks thickening in that the closely folded and thrust-faulted ment of Clinchfield Coal Com 
rection. Relationships are much thi Paleozoic limestones, dolomites, shales pany, Division of the Pittston 
‘ as in other parts of the Atlanti and sandstones. Tee 3 5 tgge dos “e? — 
° ’ anc ) . Gerrecs rom. the 
; ind ¢ t < >] 1S F - . 7 , 
| Gulf Coastal Plain Much of the Cumberland or Ap Cnieessiaw of Maatecks. anil of 
~ ] : ] ~ 
West of the Coastal Plain is a palachian Plateau area of southwest- tended summer field courses at 
a { low plateaus rising in el ern Virginia lies within the bounda the University of Chicago. From 
- ; 1930 if 10A5 : S : a 
rom east to west. Surface ries of the Cumberland overthrust 0 until 1 " c _ “a th 
n on f +] ‘ ) ’ Saas : } fa ae 1 ; : - epartment oO reOlogy, hiver- 
: 11 Piedm } country cor | Loe k Phe urtace rocks ate essen- sitv of Kentucky as instructor. as 
¢ pre-Cambrian igneous an tially flat-lying Pennsylvanian con- sistant professor of geology, and 
etamorphic rocks with a variety of | glomerates, sandstones, siltstones. urator of the Museum of Geology 
‘ ind non-metallic mineral r shales and coals. This area contains — _ = a jes a 009 
S . ’ . 1 employ as ge gist y the en 
Locally, as in an area lI the rich coal fields of Southwestern _— ee ae 
>: . > Sa : : a tucky West Virginia Gas Com 
est of Richmond, Triassic sed Virginia and topographic, geologi pany, Prestonsburg, Ky., in charg: 
vith igneous dikes and sills and other conditions are quite similat of their geological field office and 
en pres rved in downfaulted to adjacent portions of the great laboratory. Young has served 
: , Clinchfie oal i is ‘nt 
Appalachian coal field in Kentucky we apg 08 om a cee | 
te: 1 1 ye —" rwe . acItTY a ante Since 4 
Rising abruptly along the western and West Virginia Che End | 
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Georgia 


Record Exploratory 
Activity Reported 


Majors and independents hope to extend 


Cretaceous sandstone production to coast 


Lire CLO! 
Mines, 


By Garland Peyton, 


Georgia Department ol 


Minin 


\ DEFINITE REVIVAL of interest In 
arch IO! o1] 


1958 


the se became 


in Georgia 
evident during This revival has 
to gain momentum during 


1960. 


continued 
1959 and 


The major portion of new activity 


nas occu! red 


1 


in the southeastern part 
Plain, the 


province for oil in 


of the Coastal most prom- 


ising ceologic 
(;,eorela 

Coastal plain. During 1958, one of 
the largest U.S. oil 


aut ted exte nsive projects In geophysi- 


companies con- 


ergs. cig 
al and geological research, involving 


; ag 
some 200 stratigraphic test wells. Re- 


yortedly on the basis of this research, 


this company acquired and placed on 


record more than 500,000 acres of 
leases in several counties along the 


Georgia coast, extending inland several 
[his 


ana 
] 


( ompany reportedly also has plac ea on 


miles north northwestward 


150,000 acres in leases in the 


record 


corner of Georgia, includ- 


southwest 
counties. 
A. Stamey, 


o ¢ ologist of Houston. 


ng Decatur and Seminol 


Late in 1959, Roderick 
a consulting 
necan at quiring acreage in the Savan- 
nah area for a group of Houston busi- 
ness Stamey int 


men ends to acquire 
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} 


and Geoloe\y 


about 250,000 acres of leases on which 
it is proposed to drill at least 20 ade- 
quate oil test wells. The carrying out 
the 


thus far 


of these plans would constitute 


largest number of oil tests 


drilled in Georeia by a single organl- 
zation 

The search for oil in Georgia has 
been mainly confined to the Coastal 


Plain which comprises about 60 per- 
Che Coastal 


lying 


cent of the state’s area 
Plain 


south of the Fall Line, extending east- 


area 


includes all of the 


ward from Columbus through Macon 


and Milledgeville to Augusta (see 
map 
Since 1938, when the first well was 


drilled with a modern rotary drill near 
Offerman in Pierce County, Georgia. 
75 test wells have been drilled 
Coastal Plain. 


not more than 60 percent of this num- 


about 
in the Unfortunately, 


ber were adequate tests 


Southwest Georgia. Late in 1959, 
J. R. Sealy of Sealy Springs, Ala., 
brought in a drilling rig which he was 
readying to resume drilling on his 
Spindle Top 5 well, located 18 miles 
Bainbridge in Seminole 
Drilling 


west ol 


Was SUS- 


County. Georgia. 


pended more than a year ago at about 
900 feet. Drilling to 8,500 feet is now 
projected, 

Sealy has drilled his Spindle ‘Top 
7,620 feet, 
as of June 1960 


Cuttings from this well indicate that 


> well to the deepest test 


drilled in Georgia 
drilling was suspended in lower Cre- 


taceous., 


Central Georgia. One well was 
being drilled in March 1960, in south- 
eastern Dooly County, 10 miles south- 
Vienna, Ga., by Charles B 


Willingham, preside nt of the Georgia- 


east ol 


Florida Drilling Company and some 
In late May, this test was 


The 


associates. 


drilling at 3.748 feet. well was 


projec ted to basement 


Northwest Georgia. In the extrem 
Pla- 


designated 


northwest corner (Cumberland 


teau area ol Georgia, 


Lookout Plateau on the map, includ- 
Dade. Walker and Catoosa coun- 


bak 


ties and the northern part of Chat- 


tooga County, Paleozoic rocks are less 


} 


deformed than they are farther to the 


southeast. Hence, this section ma\ 
offer promise of oil and/or gas dis- 
covery, 


Drilling for oil in Paleozoic rocks 
has been limited to three test wells ir 
Walker County. 


Lafavette. The deepest of the 


west ol! 
three 


3000 feet 


three miles 
tests suspended drilling at 
after penetrating 235 feet of Knox 
dolomite. A 


drill a test well one mile northeast of 


rig has been set up u 
Trenton in Dade County. This test 1s 
being sponsored by W. W. Garmany 
president of the Dade-Walker Oil and 


Gas Company of Chickamauga, Ga 


State functions. In 1915, the Georgia 
legislature enacted an oil and gas con- 
servation law. The law created an Ol! 
and Gas Commission, with authority 
to administer the act. The 1958 legis- 
the Oil Gas 
Commission and transferred its duties 
and functions to the State Depart- 
ment of Mines, Mining and Geology 

The 1958 legislature also amended 


lature abolished and 


the 1949 law creating the State 
Mineral Leasing Commission. Tht 


amended act removes the 6,000-acre 


limitation of the original act. The 


acreage which may be leased to 4 
single company or individual is now 
left to the discretion of the Commis- 
sion. 

Cash bonus for initial discovery. In 
1950, voters approved the first of two 
1960 
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Quaternary 





Tertiary 
Upper Cretaceous 
| Pennsylvanian 
| 
Cambrian To 
, mi. N. eee __ NC C. Mississippian 
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alker P Pre- Cambrian, Including 
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= > - 
< : > 
7 Dooly Co NSa,! 
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Pe Pierce Co. i) 
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8 
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°° ee 
eee 
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FIGURE 1—This generalized map shows geologic provinces of Georgia, and the counties of current oil exploration and interest. 


Ge i Constitu per day. The second amendment in- and who financed the well, the driller 
is to the creased the cash bonus to $250,000 ind the drilling crew. 
tual drillin i iTi¢ reduced tl 2 production require- 
vell tor oil in Georgia [he ment o 100 barrels of ol pel day. The similarity ol the formations 1n 
ndment ithorized a bonus (his second amendment also divided the Georgia Coastal Plain and those 
» ) for the first well to pro- the $250,000 bonus between the land from which oil is being produced in 
the rate of 250 barrels of o1 owner, thi person holding the leases Alabama and Mississipp1. together 
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in Greore) 


Editors Note: Certa nformation 
ded to augmen e authors tex 
be of interest. Humble Oil & Re 

I Company holds abs YO OO! 
cres in southeastern Georgia on the 
Cooas Plain | S Crea co aa 

( southwest-no S ern 


County t¢ thie Nnortliwestl 


ern part of Liberty Count 2 
all rapl 1¢ tests have been drilled 
Humble to 2,000 feet or less te 

check the de th to the Op ol e ( 


Assumed basis of this play 1s 


net high rite rpr ted as a bast 


I l\dge alon this trend 
’ 
I he Coastal ean \ b I made 
st eV s roupD 1s based o1 he Dos 
hy ( Cretaces LIS Sanas 4 ae 
unaip i ilns hy seme! rida 
cated by magne work. In April 
1] 
Sing Was § La ( l l ularly I 
hbertvy County, Georgia, ‘There was 
S ( expe < { i S easin 
] 
xtend nto | spel ‘al Be i 
I 
( ities in South Carolina, aa- 
the Georgia coast 


Sun Onl ¢ OMpany Was also reported 


southwestern 


The End 


Vt In exploratlo! 
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The Carolinas 


Offshore Areas 
Are Main Hope 


Stratigraphic traps in Cretaceous sands and 


possible Jurassic sediments are sought 


Hopes OF FUTURE OIL and gas pro- 


] 


duction in the Carolinas are largely 
pinned on prospec ts offshore in the 


Atlantic Ocean. With the exception 


of the (¢ apr Hatteras vicinity, base- 
ment is found in North and South 


Carolina at 4.000 feet subsea or shal- 


lower. Insofat 


as 1S known. prospects 
are vood lor Ippel C’retaceous sands 


) in ct rtain offshore 


pinching out updy 


and nearshore areas to provide oil 
traps 

Similar Jurassic possibilities may ex- 
ist also: however, only a few oil tests 
have been drilled, in addition to some 
wells that 


watel have reached base- 


ment. Some geophysical work has 
been done. b it there is not vet enough 
subsurface information to provide a 
prope evaluation of the oil prospects 
of the Carolinas 

Perhaps the most hopeful data yet 
found were faint oil shows reported 
In well-developed uppel Ciretaceous 


ntv. North 


Lhese wells were drilled by 


sands in Carteret Cou 
Carolina. 
Carolina Petroleum Company in 
1946, about 65 miles southwest ot 
Cape Hatteras. Roderick A. Stamey, 
consulting geologist of Houston, 
watched these wells and reported the 
A Carteret electrical 


shows County 


log, showine these 


uppel Cretaceous 
hes 


correlative 


sands is shown in Figure ] 
believed to be 


Navarro and 


tions. possibly also with the W oodbint 


sands art 


with the lavlor forma- 


and LPuscaloosa sands hese LtOng- 
‘ : : 

correlations 
Woodbine and 
Raritan 
lable | 


Pin houts ol 


distance equate the 
with the 


New 


Tuscaloosa 

formation of Jersey 
] 

individual sandstones 

ire expected to occur 1n the updiy 


direction, particularly since non- 
beds commonly have 


Phere 


pinchout possibilities on. the 


marine surface 
downdip marine counterparts. 
are also 
Hanks of the Carolina Ridge 

Dr. E. Willard Berry of Duke Un- 
versity cites the following drawbacks 


Carolinas 


to thre oil prospects ol the 


@ lvyvpica domes and _ anticlines 


secin to be Part 


®@ The basement’s composition varies 
between granite, schist. basalt and tuff. 
and buried downfaulted Triasst 
the pre- 


basins appare ntly compli ate 


Jurassic surface further 


® Certain wells located on magnett 
highs failed to show topographic highs 
when drilled, indicating that magnett 
1960 
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FIGURE 1—This is an electrical log from a wildcat drilled in Carteret County, 
North Carolina, about 65 miles southwest of Cape Hatteras. Well developed, perme- 
able sands were encountered in the Cretaceous section. In several wells, faint oil 
shows in the Cretaceous were reported by Roderick A. Stamey, geologist who watched 
a series of wildcats drilled in 1946 by Carolina Petroleum Company. 


TABLE 1—Comparison of Stratigraphy of Coastal Plain of Gulf Coast, South Carolina, 
and North Carolina* 
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and possible Jurassic beds, and updip pinchout of marine for- appear to govern future oil possibilities of this region. 
Se Oe SEER ee eT | eee _ ad BIBLIOGRAPHY 
n in surface minerals (beac h ranted by North ¢ wolina un il ¢ det Bonini. W. E. and Woollard Georee P.. “Su 
deposits) in addition to possible oil 27, 1961. Approximately two million irface Geology of North Carolina-South Carolina 
: : : : ‘ : Coastal Plain from Seismic Data AAPG Bulletin ; 
eserves acres of state-owned tidal and fresh 4. No. 3, 298-315 (1960 i 
r , Ferenczi Istvan Structural Control f the J 
In North Carolina, Coastal Plains water bottoms are involved. Included — North Carolina Coastal Plain.’ Southeastern Ge 





1] a ; gy 1, No. 3, 105-116 (1959). 
Oil Company drilled several wells ag- is virtually all such state land north Sisle, G. E.. Guidsheck for the South Cardia 
 F ee ss Coastal Plain Field Trip of the Carolina Geolog 
rregating 15,500 feet of hole during of Beaufort and eastward from the — cy"Séciety. Bulletin 24. Division of Geology, Stat 
1Q5 ] & Jevelopme soare Col biz Ss. C 959 
the first half of 1959. This work seventy-seventh meridian to the At-  Peyelopment Board ae 


Spangler, W. B., ‘‘Subsurface Geology of Atlan- 
tic Coastal Plain of North Carolina AAPG Bul- 
etin 34, No. 1, 1 132 (1950 


t 


xX ended the CONCESSION yreviously lanti Coast 


JUN 
110 ‘ WORLD OIL JUNE 1960 


East Coast Ocean Troughs Offer 
Future Oil Source 
Although more than 200 test wells have been 
drilled without producing oil on the coastal 
plain north of Florida, leading geologists re- 
port there may be plenty of oil along the 1,100 
mile Continental Shelf on the east coast. 

Near-shore marine sediments and continental 
| sediments deposited along the ocean floor seem- 
ingly constitute a setting favorable for the accu- 
mulation of oil. The continental slope from 
Newfoundland to Puerto Rico forms a contin- 
uous Outcrop of potential oil producing rock. 
During the past 20 years, extensive geophys- 
ical observations have helped to determine the 
eeological structure of the offshore area between 
Newfoundland and Cape Hatteras. The pre- 
lominant features are two long troughs paral- 
leling the edge of the Continental Shelf. The 
inner trough contains up to 18,000 feet of sedi- 





mentary rocks in some places. 
(Consensus of most geologists is that the great- 
est oil potential lies along the continental slop 
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Maryland 


Oil and Gas Potentia 
a Question Mark 


Prospective areas in the Appalachian Prov- 
ince and the Coestal Plain remain relatively 


unexplored 


By Joseph T. Singewald, Jr., Directo: 
Marviand Mines 
Water Maryland 


Department ol Geology. and 


Resources. Baltimore 


APPALACHIAN GAS 
EXPLORATIONS 


[wo producing gas fields have been 


® Appalachian province includes 


NMIARYLAND LIES within thre 


provinces 


FeolouK 


developed in the Oriskany formation 


he four western counties in which the 
ae in Garrett County. the Mountain 
OCKS CONSISt O folded and taulted ' : ; - 
Lake Park field and the Accident 
hale Sandstone ink lLmestone ol 4 
neid 


Pa COOKE Avt 

‘ , ; Mountain Lake Park field. Beachy 

© Piedmont province includes thi ' 

: en the discovery well. was completed 

ve central counties which are 
in 1949 


Paleo, a By In September 1950 and Jan- 
AllCQO if and (- ‘ 


iin by 


very early aa 2 
larv I|YOL, two more producing wells 
} nhy mn metamol I ‘ ind ] er" ~ : : ; : 

were completed with initial open flows 
of 8500 Met and 11.500 Mef. re- 
® Coastal Plain includes the fiv spectively. This started a campaign 
counties in Southern Marvland o of drilling under the “law of cap- 
he Western Shore and the nine coun ture’ since Maryland had no regu 

ies on the Eastern Shore which are atory kk ojslation 


nderlain by very gently « Since the adjoining towns of Moun- 


inconsolidated clay Sana and tain Lak Park and Lock Lynn wert 
ive of Cretaceous lertiary and on the crest of the Structure, to Save 
(uaternary age the development of the field from 


1 


drilling, the Department ot 


Mines and Water 


tow n-le rf 


Ol Geoloev. Resources 


( s producing areas. Both have — sponsored an oil and gas conservation 
ven explored to a limited extent, but bill in the 1951 session of the Legis- 
at has been toune ind is has lature which failed enactment. Efforts 
Pet oduced of; estern to secure such legislation in 1953 and 
nost ( nty 1954 failed also AS 2 result. more 


than 100 wells were drilled in_ this 


field of which only 49 were producers, 
least 21 of 


vield 


and at the producers did 


enough gas to cover the 


not 
drilling costs. 

At the the 
of producing wells was 21 and _ the 


MMct 


No new wells have been drilled in the 


end of 1959, number 


1959 production was 367.8 


The value of the gas 
1959 


held since 1955 
production to the end of Was 
$2 664.535 

Producing the field 
in depth from 3,268 feet to 4,910 feet 
> 781 feet. 
about 11.5 miles along 
the 
4, mile to 34 mile across the structure 
5.600 


wells in range 


and average They extend 
a distance of 
the axis of structure and from 
ind are within an area of about 
acres. The closure on the structure is 
about 2,000 feet 

The Mountain Lake Park field is 
i structural the Deer Park 
anticline which extends across Garrett 
10 miles. A 
lesser structural high at Avilton, about 
24 miles northeast of 


Park with a crest 


high on 


County, with a leneth of 


Mountain Lake 
1.500 feet lower and 


a closure of about 1.000 feet was 


tested with two wells, but neither 


vielded gas 


Accident field. [he 


structural 


Accident vas 
high 


and southwest of the 


held is on a that ex- 


tends northeast 
town of Accident. The discovery well. 


McCullough 1. 


1953, but active development of the 


was ¢ ompleted in 


field did not begin until 1954 


~ q ] 1 
lo the end of 1959, 18 wells hac 


been drilled. only one of which was 
a drv hole. The wells range in dept 
from 7.042 feet to 8.185 feet an 


average 7.936 feet. The 1959 produc- 


tion was +.185.954 Mcf. The value ol 
the gas produc tion to the end of 1959 
was $4,406,111 


field is being developed as a 


The 


voluntarily unitized spacing-controlled 


field by a single operator, The pro- 
ducing wells are within an area ol 


but 


field have 


about 10.600 acres, the bound- 


not vet bee! 


the 
| The strike leneth of the 


aries ol 
determined 


| 


producing area 1s about 7 miles and 


, . a ) *} 
the maximum width Is about 5 mules 


Acreage 


ounty 


Allegany county leasing. 


has been leased In Allegany ( 
Garrett ¢ 


ploratory 


adjoinin: ounty on the east. 


1 
Y 


but no ey drilling has beet 


j 
core 


COASTAL PLAIN EXPLORATIONS 


The first svstematic oil and gas ex- 


oasta 


pnlorations in the Marvland (¢ 
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un were initiated in 1942, Seven evidence ot structural traps in the 





yjor oil companies had about 250,- Coastal Plain sediments. Though 
) acres under lease mainly in Wico- there are variations in strike and 
ico and Worcester Counties. Exten- amount of dip, the direction of dip About 
ve geophysical surveys, seismic, was believed to be away from the 
ignetomete!l and oravitv, were Fall Zone toward the Atlantic Ocean. the 
ide. ‘Three deep exploratory wells so that only stratigraphic traps were 
a | : Author 
re arilied, expectable. 
In 1944, the Ohio Oil Company While the drilling explorations were 
illed the Hammond well. about 6 carried on, the ORS Geoloe al Sur- 
es east of Salisbury in Wicomico vey made an air-borne magnetomete) 
ounty, to a de ptl ot 5.418 feet. pene- survey and the U.S. Bureau of Mines Joseph r. Singewald, Jr., = 
baa ntire ( | Plan ceived his B.A. degree from Johns 
Ins he enti oastal lain sectio a @ ul l ago t ‘te . . . . 
% a srounad magne ieee pieced ee Hopkins University in 1906 and 
nd entering the basement rock Worcester County and part of Wico- his Ph.D. in 1909. He has con- 
In 1945, the Bethards well. about mico County that revealed two pro- ducted oil and gas explorations for 
) miles southwest of Berlin in Wor- nounced magnetic highs between the ah = companies in Montana, 
: 4 = : the Atlantic Coastal Plain are; 
ster County and 11 mules southeas Bethards well and the Esso well, but Temas wage ro ee 
he H : ge nae 5 \mazon Basin in Peru, and in 

( ammond well, was drilled a neither of these highs have been southern Mexico. He is now direc- 

nt venture of the Ohio Oil Com- tested for stratig) phi traps on then tor of the Marvland Department 
ind the Socony-Vacuum QOzil — flanks of Geology, Mines, and Resources, 
pDanv. to a dept ol ‘ oO teet —_ “4 prosnseon ol geology an Johns 

; ; Fe Hiopkins University in Baltimore. 

kewise penetrated the entire BRANDYWINE STRUCTURAL TRAP gsc 

ral Pla; ee Beer eeee Ee :; . 

istal Plain section and entered th Phe first structural trap in the 
semment: TOCK Middl Atlantic Coastal Plain was 
1 ‘ ] 1 1 | . ; ’ . ‘ 
In 1946, the Standard Oil Com- discovered by the Washineton Gas ; 
ee ee MM 1; Licht ( 1954 ; he B An actual test of the structure was 
ny drilled the Marviand SSO : Light ompany in 1994+ 1n the bran- 
ee reer: - . oa . made by injecting 100 MMct of inert 
cated +.9 mules north of Ocean City,  dywine area in Prince George County : 
oc te Ole tad aie cs ! gas into the proposed storage sand in 
depth of /,940 feet, stopping jus while exploring for an underground : 
| the Patuxent formation. The sand 

Oo] mMsecmMmen No CVIGCeCNCE! ol natural eas storage reservolr. ‘ > ° 

, ; D 7 has a thickness of 30 feet and lies at 

ileum was found in any ot the etails of the structure were fi . ' - . . 

ae ae , — depths of 1,300 to 1,500 feet in the 
nas in the ree Wells The results developed through shallow explora- 
13] onl a ie Structure area. 

e drilling discouraged fturthet torv wells to the Marlboro clay at the ‘ 
xploratior . —- Since 1954, the company has tried 
‘(plorations base of the Eocene Nanjemov forma- <a ; 

castiin itn tii tn VO tion. Subsequent exploratory wells, unsuccessfully to secure legislation to 
( i re presentatives lon indisclosed drilled to the Lowe Cretaceous enable It to utilize the structure lor 

-state interests Patuxent formation, proved the con- the storage of natural gas for the 

Until recently there had been no tinuation of the structure in depth. Washington Metropolitan area. 








HAVE YOU ORDERED YOUR 
PERSONAL COPY OF WORLD OIL'S FIRST 


ENGINEERING PRACTICES MANUAL ? 
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Troubles still hold down 
earnings in oil industry 


By L. J. Logan, 


Assoc late Editor. Wor! Dp On 


[THE PETROLEUM INDUSTRY 1n this 


second quarter of 1960 still is having 


difficulty in achieving satisfactory 


At the 
round out three full ve 


mid-veal 


earnings quarter it 


AIS ol 


1957. 


will 


troubles that began al 


currently are lower than a year ago. 
But volumes of business will be some- 
what larger, reflecting moderately in- 
creased demand. Also, oil companies 
have cut costs and curtailed expendi- 
tures, making possible relatively good 


reported net income 


avgregate 1n- 


Results Vary. While 


dustry profits were virtually the same 


Lhe 


quarter earnings equaled those last 


fact that the industry’s first 
year was possible because of increases 
reported by all of the five large inter- 
national companies: Gulf, Socony 
Mobil, Standard of California, Stand- 
ard of New Jersey, and Texaco Ine. 
They accounted for $457,065,000 or 
65 percent of the 43-company total of 
$700,348,000 earned in this year’s 
first quarter. That was for them an 
increase of $26.8 million or 6.2 per- 
cent over the $430,298,000 they 
earned in the first quarter of 1959, 


Phe remaining 38 companies earned 























when the 1957-1958 business recession : . ROAA | : 
as last year in the first quarter, 21 $243,283,000 in the first quarter, down 
started ; . 7 _ . Pek . 
ae companies showed increases and 21 $31.3 million or 11.4 percent from 
‘Ollowing 1s a Summary ol the . 740 . ; 
2 reported decreases, while 1 had a $274,544,000 last year: 16 had _ in- 
trends of oil earnings in these past ‘ : : 
; deficit to compare with a profit. creases, 21 decreases, 1 a loss 
three troubled vears: 
1957: 2nd half—Earnings 
declined Net Earnings of Some Oil Companies in First Quarter, 1960 and 1959 
958: jae hall—lLowes recent (All earnings per share are on basis of common shares outstanding March 31, 1960) 
years = 
Ist. Quarter 1960 Ist. Quarter 1959 
) ‘ € 
2nd half—Improvemen : % Dift 
I $ Per $ Per Ist. Q. 
on i , COMPANY rhousand | Share | Thousand | Share | 1960-1959 
9: Ist halt Further sharp aeneemene —]—<—— | $$ —$ ————_j ue _ sf 
recover Amerada Petroleum Corporation 6,473 1.03 6,383 1.01 } 1.4 
SUVES Anderson-Prichard Oil Corporation 1,352 45 1,347 .75 + 0.4 
— . Ashland Oil & Refining Conipany 3,409 49 3,933 OF 13.3 
2nd half-—Down somewhat , 
. Atlantic Refining Company 8,726 .93 12,346 1.3. 29.3 
from previous Bishop Oil Company 28 .06 5 01 +460.0 
ven Champlin Oil & Refining Company 1,859 43 2,224 52 16.4 
; . -—_—: Cities Service Company 12,974 1.21 13,661 1.27 5.0 
4bHU ist hall Ist quarter same Clark Oil & Refining Corporation 15 .O1 504 .33 97.0 
: Colorado Oil & Gas Corporation d180 426 .09 
is T DI *\y i) S iil 
Continental Oil Company 15,280 ota 14,906 71 - ao 
yea *Creole Petroleum Corporation 55,000 Py i 68,408 88 18.7 
9nd quarter about Crescent Petroleum Corporation 714 34 686 .33 4.1 
same as or less Delhi-Taylor Oil Company 1,400 yi 2,509 48 44.0 
‘ j Gulf Oil Corporation 81,824 .82 66,673 .67 + 22.7 
than u previous ‘Imperial Oil, Limited 15,705 .50 13,560 .43 + 15.8 
yea *International Petroleum Company 9,500 .65 5,400 me 75.9 
Louisiana Land & Exploration Company 5.604 .62 4,264 48 31.4 
Although earnings still are not MacMillan Petroleum Corporation 54 05 41 04 31.7 i 
quite satisfactory there Is some en- Maracaibo Oil Exploration Corporation 57 -12 66 13 13.6 
: . : +Monterrey Oil Company 177 .24 603 32 20.9 
couragement in the above summary Ohio Oil Company 10,279 .74 10,198 73 08 
Or pal ticular significance is the fact Phillips Petroleum Company 25,804 75 25,833 75 0.1 
, . { 1061) . Plymouth Oil Company 282 il 1,527 60 81.5 
that in the first half of 1960 earnings Pure Oil Company 5.766 66 5,591 64 3.1 
will be about as good relatively as at Quaker State Oil Refining Corporation 401 49 448 54 10.5 
7 ae Py m_ : Richfield Oil Corporation 6,995 1.73 5,585 1.39 25.2 
t ast t years - aa 7 : are: 
any one! ime im the pa hrec vies Shell Oil Company 34,545 aa 34,467 aa 0.2 
They will approximately equal those —<_" ‘s 
. oe Signal Oil & Gas Company 3,369 25 4,329 46 22.2 
in the first half of 1959. which was Sinclair Oil Corporation 12,308 .79 17,184 1. 28.4 
; , Sinclair Venezuela Oil Company 3,038 -76 3,895 .97 22.0 
the brightest and most encouraging 
‘ ° 1047 Skelly Oil Company 909 1.03 6,598 1.15 10.5 
half year since mid-1957 Socony- Mobil Oil Company, Incorporated 47,200 .97 45,200 93 4.4 
, Standard Oil Co. of California 60,728 .96 57,597 91 5.4 
Che latest reported heures on earn- 
. ORD Standard Oil Company (Indiana 31,689 .89 44,684 1.25 29.1 
ings cover the first quarte! of 196 Standard Oil Company (Kentucky 3,398 1.30 3,264 1.25 4.1 
During that per iod 43 oil « omp nies Standard Oil Company (New Jersey 170,000 .79 167,000 By ej 1.8 
oot Orne . tad ac. Standard Oil Company (Ohio 5,066 1.01 5,096 1.02 0.6 
of virtually all categories reported as Sun Oil Company 8,790 71 11,227 1 21.7 
eregate net income of $700.348.000. Sunray Mid-Continent Oil Company 9,440 .48 9,711 .57 2.8 
That was only 6/10 of 1 percent less Texaco, Incorporated 97,313 1.61 93,828 1.55 3.7 
a o Texaco Canada, Limited 3,474 1.06 2,634 .80 31.9 ' 
than the $704,842,000 that they Texas Pacific Coal & Oil Company 2,104 54 2,020 52 4.2 
I 
. . . . ' a | — —_ - 
earned in the initial quarter of 1959, Tidewater Oil Company 5,932 .38 10,463 .70 43.3 
. Union Oil Company of California 5,530 .65 4,890 .57 13.1 
when sharp recovery ol earnings aa - 
occurred Universal Consolidated Oil Company 676 -70 780 13.3 
: Wilcox Oil Company 246 .78 216 a0 13.9 
. . nd te ; = . 
In the present second quarter ol “Total, 43 Companies 700,348 704,842 0.6 
1960, there will be some difficulty in a — — — 


* Creole, Imperial and International are excluded from totals, being included as affiliates of 
Standard ‘ 

+ Data for quarter ended Feb. 29. 

d Deficit. 


equaling relatively good year-ago 


earnings. Prices of petroleum products 
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As a special service to 
World Oil readers, on the 
following pages is a 
comprehensive report on the 
issues expected to be 
brought before the 87th 
Congress, plus backgrounds 
and voting records of 
potential candidates for 
president and vice president. 
Also included are voting 
records of 30 senators who 
will seek reelection 








Why the Oil and Gas Industry 
Should Participate 
Actively in Politics During 1960 


At least 10 issues affecting oil and gas will be brought 
before the 87th Congress. Here is the political history, plus 
a look ahead, for each of those issues 


\ New PRESIDENT. new Cabinet and new Coneress 
ire in store for Washington in 1961——and that adds up 
Oa cru impo ir for the oil and natural gas 
1Ti¢ SUP 

For the industry. this has been a do-nothine Congress 


A lion’s share of the industry's problems are Washington 


problems. and they will be around next veat 


Many within the industry 


to President Eisenhower in his two successtul bids fon 


ave strong political backine 


the White House. But the record of his eight vears as 
chiet exe includes among major accomplishments 
for the industry only the mandatory oil imports program, 


which remains controversial, and the tidelands quitclaim 
act, which his Justice Department has been shooting at 
inthe U.S Supreme Court 

At least 10 issues vital to the oil and eas industry remain 


Lupon, including 


Naturai gas bill 
President Eisenhower vetoed the Harris Natural Gas 
Bill becau 


ing that he approved of the principle involved in the 


se of a sensational political scandal, while stat- 
legislation 

he five key men who had paid big prices in energy. 
political deals and persuasion to get the bill through 
Congress--House Speaker Sam Rayburn (D-Tex.), Rep- 
resentative Oren Harris (D-Ark Senator Lyndon B. 
Johnson (D-Tex.), Senator J. William Fulbright (D-Ark. 
and Senator Mike Monroney (D-Okla. refused to un- 
effort to get the bill through Capitol Hill 


without an ironclad agreement from President Ejsen- 


cle rtake anothe 


hower that he not only would sign such a bill into law. 
but also would assist them in rallying House and Senate 
support within the GOP. The White House never gave 


such assurance 
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Evidence is clear that the natural gas bill freeing 
ind lent fy n KFede 1 Pov y € ny) , ] 
naependaents from eaderal Owe] OMnssion control 
Can nevel become law over a Pre sidential velo Whether 
it can even get through Coneress again without further 


’ 


compromises in its language is questionable. But it 1s 


1 


obvious that if there is a President elected this Fall who 


] 


is favorable to such legislation, an etfort will be made to 


eet it passed by Congress. If the new President is a foe 
of such a bill, no effort will be made in Congress 
Amone the major candidates, only Vice President 
Richard M. Nixon and Senator Lyndon B. Johnson hav 
Stevenson 


voted for the eas bill. The views of Adlai E. 
and Governor Nelson A. Rockefeller aren’t known _ be- 
cause they have never stated them publicly and haven't 


served in Congress 


Percentage depletion 

Phe percentage depletion issue will definitely be back 
in 1961. In a new Administration, a new major tax bill 
is almost a certainty. Over the years, the continuing fight 
to save this provision within the tax law has been, per- 
haps, the roughest the industry has had on the Washing- 
ton scene. But it is a battle the industry always has won 

Despite the fact the vote has never been too close fot 
comfort vet, the fear that Congress eventually will alter 
the provision is a pressing one. On this issue, the industry 
needs every Congressional friend it can find, not to men- 
tion a sympathetic President and Treasury Department. 

Odds are overwhelming that a move to reduce the 
depletion percentage will be put to a vote in the Senate 
in 1961. 

Until now, Speaker Rayburn has blocked all attempts 
to bring the issue to a House vote. With his vast power 
Rayburn 


may succeed again. It can’t be stopped from being offered 


which he knows how to use in such instances 
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the Senate where a different parliamentary situation 


prevails. But if the Senate ever adopted such a_ tax 


( 


hange, Rayburn would be hurled into another position 
nd couldn't block House consideration of it. 

It is possible that the 1961 effort may be to reduce 
he depletion provision on foreign oil production. Even 
some Senators and Congressmen normally very friendly 
o the oil industry support this proposal. But industry 
bbyists in Washington consider it a deadly precedent, 

uing that depletion must be defended as a principle. 


which is impossible if the provision is permitted fon 


lomestt production but disallowed for foreign pro- 


IctloOn. 


Federal highway program 
Phe financing of the big federal highway program will 


use its troublesome head again next vear. This could. of 


rse, result in further changes in the gasoline tax. 
ready higher than the industry had expected 
Antitrust 


While il probably will have ho relation Lo Congress 
iough there could be legislation within the area 
intitrust bugaboo les on the horizon of a new Admin- 

stration. A ‘Tulsa federal court threw out the present 

QQ 


Administration s effort to naul 


major oil companies on 
; 


ce-fixinge charges 


Whi nanew \dmunistration comes In as will be the 


isc in 196] there is alwavs. the temptation for extra 
iscle flexing in the antitrust field 
Among other oil and natural gas issues —briefly——which 


t betore the next Con: 


Tess arte 


y 


© Fair trade bill—It was killed this vear by the House 
Rules Committee, with some seements of the oil industry 
ett excited on Opposlit sides of the fence. Independ- 
bbers were stronely Opposed to it. Some large com- 
s (including Atlantic and Jersey Standard) were 
Other COoMmMpantes didn t seem to Care It will be 

din 196] | 
P National fuels policy—Members of Congress from 
coal states are exerting strong pressure for a reworked 


eaera policy decree designed Lo help the ailing coal 


Perennial legislation, getting to be 


more of a headache particularly for service stations, al- 


> Minimum wage 


though the amount of the federal minimum affects other 


] 
segments of the industry 


Oil imports—Definitely subject to revision under a 
\dministration 


P Pipe line divorcement and tires, batteries and acces- 


sories divorcement——due for further Congressional study. 


them will be around for the 


© Leasing bills—Several of 


new Congress to take up 


> American flag tankers—Legislation in the controver- 


S possible in 196] 


Slal 


P Boggs bill on foreign investments—Not expected to 


ma] t through Congress this time, but expected to be 
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World Oil Reports 
Voting Record of 
Potential Candidates 


Worutp Oi research has compiled a box score on 
how potential presidential and vice presidential can- 
didates of both major parties in Congress have voted 
on oil and natural gas issues since 1948. 

Not all the 


are included in the box score as their service on 


candidates were Congress then, but 
apitol Hill started. 
Two possible presidential candidates—although 
both deny they are such——-have no congressional 


service or voting records: 


eo Seti - ; cat 
: nd * Adlai Stevenson, ex-governor of Illinois, 
fi opposed state ownership of tidelands in the 
we §=1952 campaign and has never taken a public 


position on any other oil or gas issue. 


Nelson Rockefeller, governor of New 
York, has stated that the percentage deple- 
tion provision “is one of the important fac- 
tors in developing production in the United States 


and, therefore, is a great necessity for our nation.” 


Summarizing the past records of other potential 


( andidates: 


Lyndon Johnson, Senate majority leader, 
has consistently supported the oil and gas 





“® industry on all major roll calls throughout 


his Washineton career. 


Richard Nixon, vice president, whose serv- 
ices as a voting member of Congress was 
relatively brief, voted for state ownership of 
tidelands and for the natural gas bill. but missed 


some important votes by being absent. 


Hubert Humphrey and Stuart Syming- 
ton, senators from Minnesota and Missouri, 





have consistently opposed the legislative 


pein of the oil and gas industry. 


John Kennedy, senator from Massachusetts, 
also has been consistently opposed, excepl for 
one instance when he voted against cutting 
the depletion provision from 27/2 to 15 percent. 
However. he favored sliding scale depletion pro- 
vision in another roll call the same day. 

Among possible GOP vice presidential candidates, 
Senator Kenneth Keating and Senator Barry Gold- 
water are 180 degrees apart. Goldwater has supported 
the industry view; Keating has opposed it consistently. 
Attorney General William P. Rogers, a GOP vice 
presidential dark horse, has never voted on an oil 
and gas issue. 

On the following pages, Worip On presents a 
box score on the voting records of seven potential 
presidential and vice presidential candidates, plus 30 


senators who will be seeking reelection this year. 
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How 30 Senators Seeking 


Re-election Voted on 
Aone @)) mtelee Ga lom ates 


2 ; . 
(Bold copy n color denotes votes in 


favor of the oil and gas industry) 
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*Did not vote, or was not in office at the time. 
Footnote: 33 Senate seats will be open in November. However Theodore F. Green (D—R.1.), Hall Stoner Lusk (D—Ore.), and James E. 
Murray (D—Mont.), are not seeking re-election. 
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Son of wealthy Joseph P. Kennedy, who has many close friends in the oil 

industry, the voung Senator has been a foe of the natural gas bill and other 
major oil and gas issues. A cum laude graduate of Harvard, with subsequent study 
at the London School of Economics, he intended to be a writer and won the Pulitzer 
Prize for his book, “Profiles in Courage.” But he turned to politics in 1946, running 
successfully for the House. The Boston legislator moved up to the Senate in 1952 
with his spectacular defeat of Henry Cabot Lodge, Jr. Born May 29, 1917, in 
Brookline, Mass. 


Immediately after his 1948 election, the Minnesota Senator earned a repu- 
tation as an outspoken left winger. He has quieted down some and _ has 
softened his views, but the first impression has remained for many. His voting 
record is decidedly anti-oil and anti-gas. He has withdrawn as a possible candidate 
for the Democratic Presidential nomination, but remains a potential Vice Presiden- 
ial winner at the national convention. Born May 27, in Waverly, Minn., and was 


vor of Minneapolis when elected to the Senate. He was re-elected to the Senate, 








































will be the next 
President 
and 


Vice President? 


As Vice President in the Eisenhower Administration, the Californian has 





taken positions more liberal on some issues than when he served two terms 
in the House and two years in the Senate. Although he was absent on some key 
roll calls, his Congressional voting record was favorable to the oil and gas industry, 
including one vote for the natural gas bill. He hasn’t had anything to say publicly 
about industry legislation since he became Vice President but is regarded by the 
industry as a friend. Born Yorba Linda, Calif., Jan. 9, 1913. Elected to the House, 
1946; to the Senate, 1950; to the vice presidency, 1952. 








XK Democratic leader of the Senate since 1953, Lyndon Johnson has a 100-per- 
cent pro-oil, pro-natural gas voting record and has been ridiculed by syndi- 
cated columnists and liberal organizations for it. Over more than a score of years, 
he has been one of the most effective behind the scenes operators in behalf of oil 
and gas legislation. Born Aug. 27, 1908, in Johnson City, Texas, he received his 
B.S. degree from SW Texas State Teachers College, 1930; attended Georgetown 
Law School, 1935; LLD degree, Southwestern University, 1943. Came to the 
House in 1937 special election; won his Senate seat in 1948. 





1954. 





Continued on next page 


WORLD OIL 








CANDIDATES continued 


: » His Senate speeches deal almost exclusively with national defense, the subject 

on which he is best informed. Otherwise, Symington’s voting record is con- 
sistently liberal, consistently against the oil and gas industry. A businessman, he 
identifies himself as the Presidential candidate who has met by far the most payrolls. 
But his voting record is rated higher by labor than by business. The Missourian held 
a number of high government posts before his 1950 Senate election; among them, 
Secretary of Air and chairman of the Reconstruction Finance Corp. Born June 26, 
1901, in Amherst, Mass. 





g As a young man from 1935 to 1939), Rockefeller worked for the Creole 

Petroleum Co., learning the oil business. He has devoted most of the rest of 
his time to public affairs, serving in a variety of positions with the Roosevelt, ‘Tru- 
man and Eisenhower administrations. Oil men know him as a political friend of the 
industry, although his only public statement on an industry issue was a strong defense of 
the percentage depletion provision. Born July 8, 1908, in Bar Harbor, Me. Elected 
governor of New York (his first try for public office) in 1958 with a= spectacular 


plurality of 573,034 votes. 





Looming again as a possible Democratic Presidential nominee, Adlai Steven- 

son, the party’s two-time loser has yet to make his views on industry issues clear. 
He opposed the law finally enacted quitclaiming title to the tidelands to the states. 
Little industry support or financial aid went his way in the two previous campaigns, 
but he retains a large following within his party, according to the polls. Born Feb. 
5, 1900, in Los Angeles, he served one term as Illinois’ governor, 1948-52, and has 





been practicing law in Chicago, traveling the globe and making speeches since. 
« A. 

a, A geographical match for Nixon in the Vice Presidential berth, New York 
a@% Senator Kenneth B. Keating is in the liberal wing of his party and has cast 
all his votes against the oil and gas industry on the important roll calls. One of 
the best speakers, he is a humorist and among the most personally popular men 
in the Senate. Born May 18, 1900, in Lima, N.Y. Elected to the House in 1946; 


.©O 


to the Senate in 1958. 





The more conservative element within the GOP looks to Goldwater for lead- 
ership and would like to see him a candidate for Vice President, although this 
doesn’t seem possible if Nixon is named to the top spot. Their states, Arizona and 
California, are adjacent. Solidly pro-oil and pro-gas on major roll calls. Born Jan. 1, 
1909, in Phoenix, Ariz. Part owner of a retail clothing store in Phoenix. 





REPRINTS AVAILABLE 


Reprints of this report may be purchased at following prices: 1-14 copies, 25 cents each; 15-49 copies, 
20 cents each; 50 copies or more, 15 cents each. Send order and remittance to: 


Reprint Department, Gulf Publishing Company, P. O. Box 2608, Houston, Texas 
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PART 2—A STEP-BY-STEP PROCEDURE 


How to control blowouts 


Killing a threatened blowout requires strict adherence 
to proper methods of closing preventers, selecting mud 
weights and correct choke sizes 


By T. B. O’Brien, Head, Drilling Section This method is followed for two reasons: First, if the 
Fechnical Services, Gulf Oil Corporation kick is severe, the mud rising in the annulus will have 
Houston considerable momentum and easily can loosen flange bolts 

. 7 if the well is closed in suddenly. Second, if the pump is 
W. C. Goins, Jr., Section Head, Drilling not shut down as the well is closed in, sufficient pressure 
Research, Gulf Research and Development can be built up to break down the formation and cause 
Company, Harmerville, Pa loss of circulation. 


Once the well is completely closed in, the method out- 

KILLING THREATENED BLOWOUTS WHILE DRILLING lined in the following is followed until the well is killed 
and normal operation can continue. Only one thing must 

lhe oil industry has riven attention to blowout pre- be stressed here it 1s imperative that the well be re- 
opened on choke and the pump started as soon as possible 

ad chokes, lines and valves, high-pressure pumps. Selection of the choke size required easily can be made 


h-densitvy muds. etc. However. a theory and practical using a recently developed “mud bean selector.””. When 


ion through development of high-pressure preventers 


chnique for utilizing these components as a single unit the static annulus pressure and pump capacity are known, 


case of a threatened blowout has not been developed. an approximate initial flow rate can be established. At 
this time, and for a very short period only, it is permis- 
sible to set the flow rate through the choke equal to the 


pump output. From the initial setting on, however, the 


For instance, when most blowouts occur, the necessary 
ud density to kill the well is a matter of conjecture. 
Of even greater consequence, there is no system by 
ch the correct choke pressures may be known and method outlined must be followed. 
ipplied This usually results in the continued flow of 
foreign fluid into the well bore as a result of inadequate Choke sizes. Based on normal pumping rates and 
hoke pressure or lost circulation as a result of the appli- expected annular pressures, the following positive choke 
sizes are necessary for the operation of the method pro- 
a drilling well posed. For very deep wells drilling 6-inch (more o1 less 
a 1@-inch choke is necessary. For all others the 


cation of excess choke pressure, 

Closing the blowout preventers when 
Starts to flow 1S probably the Most important single act holes. 
smallest should be %4-inch, increasing in Yg-inch incre- 


to be performed, but even this must be done in an orderly 
ments to 34-inch. Above 34-inch, only 1 and 1'%-inch 


fashion to prevent damage either to the blowout pre- 
venters or to the bore hole. chokes are required. 
The use of an adjustable choke is desirable from the 


Close well in easy stages. The blowout preventer standpoint of control, but they normally cut out too rap- 


system should be maintained with one flow line and one idly to be practical for use with mud. 


choke open during drilling. To prevent plugging it will A statement often made and a practice often followed 
be necessary to pump through both at frequent intervals by many drilling people is that in killing a well the pit 
This arrangement will allow closing the well in in easy level must be kept constant; i.e., no apparent gain is 
Stages; 1.e., the blowout preventer is closed, then the flow allowed. This concept is grossly in error, In fact, in many 
| and finally the choke. While these are being closed instances it is impossible. If the fluid entering the bore 


hole is always water, this concept could be followed. 
However, if the fluid is gas, it must be allowed to expand 
as it rises in the hole. If this is not done, the gas will be 


the pump is being shut down but the drill pipe is kept 
in motion. This entire operation should require no more 


than 1 minute. or at the most 2 minutes. 





This second installment of a 3-part article which began in the May issue continues 
with the step-by-step procedures to be followed in controlling threatened blowouts. 
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! e Sa yressure surtace s it was at the 
[his tollows the basi iS laws which Sav that, assulm- 
no appreciable change in temperature, there wul be 
| 1 74 
oO change 1n pressure so lo! is the volume 1s held con- 
I 
tant. This is true regardless ot the position occupied by 
I 
5 vessel which contains it. Therefore, 1f th 
, ar ‘ 

foreign fluid entering the bore hole contains any appreci- 
ible proportion ol is ist be allowed to expand as it 


yproaches the surtace Phis will give an apparent gain 


n the pit. More mud will be flowine out of the well 


ha s beine pumped in. However. this need not result 
i i 
n reduced bottom-hole pressure and the inflow of forma- 
m Pie 


Avoid formation breakdown. |! no expansion is al- 


, 
owed. one of two thines will invariably occur. Bottom- 
e pressure in such condition is the sum of the pres- 
| 
;, , 
Sul ce ( S ane ( carostatu head ol the 
] ad Delow Iie ras I © LLLIOW CK to expand, the was Will 
De COI ea DY a pressul ( ul to the formation pressure 
| 
erelo iS T \ ll) i ( the hottom-hole Dres- 
i 
( Wc! isc’s hy tiie Dressure exerted by the mud below 
1 " 1 "| } } 
th as As the gas approaches the surtace, the actual 
hottom-|] » Tyre ! I hye me DD? l te] lo b 
i Thl-hlole p Ssure in COT IVPrONTNALCLY GOUuDL 
? ] = 
} oO he tormatio ) SST Formation breakdown IS 
(er Seats. “Loli . he are ae Lene 
LITIOOS CeTlLaln, TOLOWCC \ SS OL CIPCULALION 
[he second possibility, if the formation does not break 
down, is for the annulus pressure to exceed the burst 
; , 
streneth of the casin The first condition 1s much more 
kelv. however 
Since gas must be allowed to expand as it rises in the 


] lat) t lit 
hole, Calculations of existing conditions 1n the annulus 


} 


become quite difficul too difficult, in fact. to be used at 


is threate ned. It is possible to calculate 


; 


the tune a blowou 


the conditions by consid ring the circulating System) as a 


U-tube, 1e., the sum of pressures in the drill pipe must 
be equal to the sum of pressures in the annulus; and the 
sum of pressures in either case is equal to the bottom-holt 


nNressure 


—— 
As long as circulation is not reversed, the mud in the 


my ~ ] ° . } 
arili pipe Cannot be adulterated by fore 1°n fluid and cal- 


culation of conditions in the drill pipe is alwavs quit 


simple. Determination of the mud density required to 
kill the well is made through the use of Formula 1 (unde 
“Calculations Required . which states that the sum olf 


hydrostatic pressure of the mud and the drill pipe pres- 


sure is equal to the hydrostatic pressure of the mud _ re- 
quired to kill the well his will allow ho overbalance 
P P,, and a factor of 0.2 to 0.5 ppg must be added to 
the mud we ight cal ilated by this equation, 

If a drill pip float is being used, the pressure required 
to open the float should be used as the drill pipe pressure 

When the well is circulated, the drill pipe pressure 
increases as a result of the fluid friction head in_ the 
drill pipe. Annular losses while circulating are quite small 
so they can be neglected. Drill pipe pressure drop is cal- 
culated from. the standard hydraulics tables so that the 
conditions in the drill pipe can still be determined. 

As circulation continues and gas in the annulus ex- 
pands, there necessarily will be a change in the annulus 
pressure; but if circulation rate and drill pipe pressure 
are held constant, there will be no change in bottom-hole 


pressure. It is quite possible that a gain in volume may be 
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registered: and if it is caught soon enoueh when the well 


is Closed in, no pressure will show on the drill pipe pres- 
sure gage. This indicates that Py; is only slightly greate1 
than P and, since mud gages normally in use show no 
is not great enough to 


be read Should this situation occur, it can be assumed 


pressure less than 100 ps1, the P 


) 


lat no more than 0.1 or 0.2 ppg increase in mud density 


} 


is required. However, if any mud is gained while circula- 


} t 


t10n 18 In progress, regardless O] the Increase In mud 
density required, the well must be put on a choke and 
handled as described in the following 

Steps to kill blowout. It is on this basis that the fol- 
lowing method for killing a threatened blowout is given 
Chis procedure is not restricted to kicks that occun while 
drillin : b if it 1S applicable tO any condition when foreion 


Huid is ¢ ntering the bore hole. 


1. When a threatened blowout is discovered the pumps 


should be stopped and the well closed in immedi- 


2. The drill pipe and annulus gage pressures (Pa), P 
the increase in pit volume (\ is determined 


n as the well is shut in 


« ¥ Phe well should be opened On a choke. then the 


pumping resumed as Step 2 Is accomplished. The 
choke opening and/or pumping rate should be 
adjusted quickly to give a choke pressure approxi- 
mately 200 psi in excess of the initial closed-in 
annular gage pressure (P 

4. Immediately upon establishing the desired choke 


pressure, the pumping rate should be noted (strokes 


per minute) and held constant until the well is cir- 
culated free ot fore ion fluids The initial drill pipe 


| 


vage pressure P should also be noted 


5. Regardless of the readings on the annular pressure 
gage, the choke should be opened Ol closed as re- 
quired to hold the drill pipe pressure at hereinatter 
prescribed values until the well is free of foreign 
fluid and the necessary heavier mud weight has 
reached the surface. It is not necessary to increase 
the mud density until after uncut mud reaches the 
surface, in which case the drill pipe pressure is held 
constant at the value (P . However. welght increases 

hould start immediately, and this will require down- 

ward corrections in P, as the average mud density 


yon 


1? fhe A? Di pre iS changed. 
6. As soon as possible, the increase in mud densit 
required to kill the well should be calculated by 
Formula 1 and the circulating pressure, P., calcu- 


lated by Formula 2. 


_ 


Che drill pipe pressure to be used at various mud 
densities in the drill pipe is calculated by Formula 3. 
This reading is always obtained by varying the annu- 
lus surface (choke) pressure through varying the 
choke opening and while maintaining the constant 


circulating rate established in Step 4. 

8. The density of foreign fluid in the well at the time 
it is closed in should be calculated from Formula 4 
and this information used as a guide in killing the 
well, as explained later. However, this will be some- 
what in error if the mud in the pit 1S badly cut 
with gas. 


WORLD OIL JUNE 1960 


10 


Muc 


Initi 
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9. The 


pumping, the circulation time 


capacity of the annulus, the steady rate of 


from bottom, and the 


circulation time from surface to bottom and return 


should be calculated SO that the time for return olf 


uncut and weighted mud can be known 


When the required high-density mud has reached 


the surface the choke pressure automatically will 


have been reduced to near zero and the well can be 


lete] ned ; lat; { d . | 
COMptk C ly Opt nea, Circulation stopped, and the we I] 


checked to see that it is dead. The method is equally 
applicabl to salt water and FAS flows. although the 
chang S in choke pre ssure that occ ul will be entirely 
different 
10. Purine the killin Ol the W I] It Way be desi ible to 
check the pressures being used, the final mud density 
necessary, or the weight of the foreign fluid. This 
may be done by simply closing in the well and re- 
peating the procedure trom Step 1 on 
he foregou method e importance of early de- 
nm of flow of foreign fluid into the well bore cannot 
ver-emphasized. Further, reasonable speed without 
SSIVE hast mn CiOosin thi Well 1n, makine the required 
CadadmMgs ( ) I { ll on choke 1S warranted, 
\nn Ss pressul controlled by only the volume and 
ssure of the toreign fluid enterine the well bore. The 
ssure of a foreign fluid cannot be controlled. but by 
detection of a flow the annulus pressure can be kept 
ri l \V] yp ( is method will O1V' the 
possible pressures required to kill the well. Should 
oke at any time be opened beyond that size deter- 
d abov ce il fluid will enter the well and 
ul \ nl ( IreSS e Ww My required to kill the 
It is mmperative that the annulus pressure be allowed 
» seek its own level and that control be placed only on 
rill pipe pressu Although variation in choke size 
{lect both the in 1] IS and drill pipe pressures, all 
rol of the bottor 1ole pressure must be regulated by 
drill pipe pressure. Should the annulus pressure be 
wed to fall, or its maximum value be limited through 
of formation breakdown or casine rupture, the result 


be the influx of further fluid which may in turn 


] 


pressure required to kill the well. 


Should a condition arise in the proper application of 


his method where the annulus pressure should increase 


1 


to the point that it approaches the casing burst pressure, 
e only hope for control of the well would be to allow 
to flow at as high a rate as possible to draw down the 

eservoir pressure, or perhaps to cause the formation to 

ride 

If the method is appli d as spec ified and sult ient an- 

nulus pressure is developed to break down the formation, 


there is nothing that can be done to prevent the break- 


down. The only thine that can be done is to be aware 
that such a breakdown may occur and to be prepared to 
prevent the drill pipe from sticking. 


CALCULATIONS REQUIRED 
Mud density required to kill the well 


P, 
\ é LW 


052D 
Initial. circulation pressure 
P p. - ; 
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Total circulating pressure necessary 
as mud density in pipe is increased 


\ > (Wr -Ws | 
W, a\ Ww —wW, 


Density of foreign fluid 


‘ P 


w,=W Ca__(p _p \ K (Pp —P 
O52\ \ ‘ 
i 
wherein: K 0.575 for 3/2-in. drill pipe, 6-in. hole 


I 


0.62 for 32-in. drill pipe, 
0.7 for 27g-in. drill pipe, 
1.20 for 3¥2-in. drill pipe, 


634-in. hole 
634-in. hole 
834-in. hole. 
1.05 for 4¥2-in. drill pipe, 834-in. hole 
1.40 for 42-in. drill pipe, 97-in. hole 
1.51 for 5-in. drill pipe, 97% -in. hole 
2.34 for 5-in. drill pipe, 12'%-in. hole 
2.6 for 42-in. drill pipe, 12 /2-in. hole 
0.9 for 5-in. drill pipe, 85¢-in. hole 


DERIVATION OF FORMULAS 


” 


I. Justification for Step 3 
At the time the well is closed in there is no flow in 


the annulus. Therefore: 


P, = HP,,, + HP,+ P 


If the circulation is resumed instantaneously at a choke 
pressure 


will be: 


equal to rT. the bottom-hole pressure, BHP, 


BHP = HP,,, + HP, + P,+P., =P, + P.. 


wherein: P 
Note 


culating pressure on the gas in the annulus, but this is 


is the annular circulation pressure drop. 
This ignores a compressing effect of annular cir- 
relatively small and acts in a direction to be an added 
Therefore, the 
than P; by 


and no entry of formation fluids is possible. But 


safety factor over formation § pressure. 


bottom-hole the amount 
of P 


P., is usually in the order of less than 100 psi and is not 


pressure iS greatel 


a 


readable on a standard mud gage. 


Since a constant circulation rate is desired and P.. 1s 
not readable, P, will remain constant regardless of change 
in flow rate in the annulus. Therefore, some readable 
100-200 psi) is added as soon as circula- 
factor. This back 


pressure will be lost before any fluid can enter from the 


back pressure 


tion 1s established to act as a safety 


formation. 

Care must be exercised to prevent the accumulation of 
excessive back pressure, particularly in wells that have 
only surface casing set. A 300-psi back pressure at a 
2,000-foot casing seat would be equivalent to an increase 
of 2.8 ppg in mud weight over that required to kill the 
well, and could easily lead to loss of circulation. This 
choke pressure is correct only at the time circulation 1s 
begun, as gas expansion and consequent loss of mud from 


the hole may require a different P,. 


II. Justification for steps 4 and 5 


When circulation is established immediately against 


choke pressure P,, the bottom-hole pressure, as already 


shown in I, 1s: 


BHP = HP,,, + HP, + P..+P,=P;+P 


a a 
(annulus condition) 
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Che only part of the drill-pipe circulating pressure ex- 


isting beyond the bit is P.,. Therefore, from I (above 


the bottom-hole pressure is also: 


BHP HP r Ps Y.-F 

drill pipe condition 
Either of these formulas is correct and, if the various 
factors could be adequately followed, would be satistac- 


tory for use in assuring that correct bottom-hole pressure 


Is maintained 


in the 


if not impossible, to use 


while killing a well. However, the factors 


formula based on annulus conditions are difficult, 
Because of necessary expansion 
annulus and the conse- 


and HP 


followed 


] + ] | 
ot gas as it 18 circulated up the 


quent lessening of mud in the annulus, HP 


vary appreciably in a mannet that cannot be 


and they must be compensated by an unknown change in 


P,. A further complication is the rising column of uncut 


mud as the well is killed 


Che drill pipe conditions are easier to follow. The hy- 


drostatic pressure of the mud is unchanged unless the 


density of the mud pumped in is changed. When circula- 


tion is established against P,, the Py, is overcome and 1s 


a part of the total pressure of the drill pipe gage In fact, 
al the constant pumping rate established: 
P P Pr 
Drill pipe gage pressure is thus applied when circula- 


tion is begun and, if the circulating rate is held constant 
as prescribed and P, is held constant by varying the annu- 


lus choke. then P.. and P 


the application of sufficient bottom-hole pressure. P.. 1s a 


are held constant. This assures 


part of P, and will vary some even if P, is held constant; 
but as already shown, P.. is a safety margin and the ex- 
tent of this variation can only affect the margin over P, 
and is, therefore, permissible. The well could be circulated 
without increasing the mud 


free of foreign fluids safely 


density. However, necessary corrections in P, as the mud 


density in the drill pipe is changed are easily calculated. 


III. Justification for step 6 and mud density required 


to kill well 


At the time the well is closed in there is no flow 
Therefore: 
P, = HP, p 052 W,D + P,, 
and this simplifies to: 
P 
W W 
052D 


IV. Justification for step 7 

Since only the density of the mud in the drill pipe 
changes during the building of mud density, the circu- 
lating pressure through the pipe, P., changes and a corre- 


sponding change in P, must be made if it is to be held 


at a correct value and the correct bottom-hole pressure 
is to be held. With the circulating rate held constant, P 


will change as the average density of mud in the drill pipe 


W 
P P ( 
W 


Drill pipe gage pressure should be reduced as the mud 


changes, or: 


density in the pipe is increased, since the mud density 
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increase compensates for required surface pressure. The 
change in Dg, depends upon the amount of the necessary 
density increase accomplished at any instant, and the new 


Pap (Pa 


is as follows: 


, » (W—Ws 
\ WwW, 
Che circulating pressure is composed of P 


and Pap; 


therefore, the correct circulating pressure P at any in- 


creased average drill pipe mud density is: 
\W > \\ W ) 
\ ( \ Ww. 
V. Derivation of formula 4 

From I and II the following is true at the time the well 
is closed in: 

HP..., + Pa» = HP, HP, + P, 

0.052WD. 


Che volume of foreign fluid in the annulus is equal to the 


The pressure of any column of fluid is P 
increase in mud-pit volume, V. The feet of foreign fluid 
in the annulus is V/Ca, where Ca 1s the capacity of the 
annulus in barrels per foot. The feet of mud remaining 
in the annulus is D V/Ca 


sure in psi: 


Thus, expressing the pres- 


052 W,D + P 052 W. (D— ) 052 W, Y—+ P, 
‘ Cia F 


This simplifies to: 


P P, ” 
W W, : ) i W P P KR 
052V ‘ \ 


LIST OF SYMBOLS 


bottom-hole pressure, ps1 

( capacity of annulus, bbl per ft 

D depth of drill pipe, feet 

uncut mud in annulus, psi 


HP hydrostatic pressure ol 


HP hydrostatic pressure of uncut mud in drill pipe, psi 
HP, hydrostatic pressure of foreign fluid in annulus, psi 
P, = annulus surface pressure, psi 
y pressure required to circulate, psi 
4 pressure required to circulate annulus, psi 
yr pressure required to circulate drill pipe, psi 
a closed-in drill pipe top-hole pressure, psi 
P. formation pressure, psi 
y drill-pipe pressure gage reading when constant 
circulating rate is established at choke pressure 
P., psi 
V pit-volume increase, bbl 
W, initial mud density, lb per gal 
W average mud density other than W,, lb per gal 
W, density of foreign fluid in annulus, lb per gal 
W, Mud density required to kill well, lb per gal 
K Ca/0.052 


This article from “The Mechanics of Blowouts and 
How to Control Them” by T. B. O’Brien, Gulf Oil Cor- 
poration and W. C. Goins, Jr., Gulf Research and De- 
velopment Company, presented at Southern District 
Spring Meeting, Production, API, San An- 
tonio, Texas, March 1960. 
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Independents drill smaller 
share of U.S. wells in 1959 


[PHOUSANDS OF INDEPENDENT oper- 
itors and smaller companies in 1959 
continued to drill as much as three 
out of every four wells completed in 
he United States. But their share of 
total drilling was somewhat smallet 
than in previous years, as industry 


troubles weighed heavily upon them. 

Out of a total of 48.384 wells com- 
leted in the country during the vear. 
36,240 74.9 


were accounted for by the independ- 


ibout wells o1 percent 


ents. That was a slightly smaller pro- 


portion than the 77.5 percent they 
drilled in 1958, and around 76.5 per- 
cent drilled in both 1957 and 1956 


lhe decrease probably reflected un- 


tion, lower product and crude prices, 
increased operating costs and financ- 
ine difficulties. 

Che 1959 
derived from the tabulation herewith. 


above figures for are 
Che table was compiled from recently 
issued annual reports of 43 companies. 
They included all the so-called major 
companies and several of the smaller 
integrated or producing companies. 
Most of the 43 companies had crude 
oil production or refinery runs aver- 
aging around 10,000 bpd or more. 
The table shows that 43 companies 
drilled about 12,144 net wells, or 25.1 
percent of the U.S. total. That pro- 
portion was up from 22.5 percent 


Gulf ranks first. As in 1958, 1957 
and 1956, Gulf Oil Corporation again 
in 1959 drilled more U.S. wells than 
1,305 net 
wells were less than the 1,511 drilled 


any other company. Its 


in 1958. the 1,754 of 1957 and the 
1.388 of 1956. 
Texaco Inc., remained second in 


U.S. drilling in 1959, as in the three 
preceding years, after having been 


first in 1955. Its 1,292 net wells in 
1959 were more than the 1,215 of 
1958, and almost put the company 


back into first place in U.S. drilling. 
Shell Oil Company remained in 
third place, drilling 1,053 net wells, 
an increase over the 950 of 1958. 
Standard Oil Company (New Jer- 
sey) remained fourth in U.S. drilling. 
It increased completions to 865 wells 
from 726 the previous year. 
Standard ranked 
wells 


fifth 


versus 


Indiana 
again, 702 net 
620 the year before. 


drilling 


Continental Oil Company raised its 
rank to sixth by sharply boosting drill- 














favorable industry conditions, includ- drilled in 1958, and around 23.5 per- ing to 616 net wells from 413 the 
low allowables of crude produc- cent in both 1957 and 1956. previous year. 
Number of Wells Completed in U.S. in 1959 by Larger Companies 
Data from all available annual reports of U.S. companies with crude production and/or refinery runs around 10,000 barrels daily or more. 
Company and Approximate 'Gross *Net Company and Approximate 'Gross 2Net 
Rank in Drilling Wells Wells Rank in Drilling Wells Wells 
1. Gulf Oil Corporation 1,305 25. Richfield Oil Corporation Fi 105 
2. Texaco Incorporated 1,595 1,292 26. General American Oil Co. of Texas 95 
3. Shell Oil Company 1,053 27. Texas Pacific Coal & Oil Company 123 92 
4. Standard Oil Company (N.J. 865 28. Champlin Oil & Refining Com- 
5. Standard Oil Company (Indiana 1,100 702 pany..... apt oir- 135 89 
6. Continental Oil Company 843 616 29. Anderson-Prichard Oil Corpora- 
a eee 131 81 
7. Socony Mobil Oil Company 478 30. Quaker State Oil Refining Corp. 76 
8. Sun Oil Company 541 390 
9. Tidewater Oil Company 590 377 31. Standard Oil Company (Ohio 162 74 
32. Colorado Oil & Gas Corporation 111 728 
10. Sinclair Oil Corporation 374 33. Honolulu Oil Corporation 99 66° 
11. Cities Service Company 680 367 
12. Skelly Oil Company 355 34. United Gas Corporation 95 66 
35. Texas Eastern Transmission 
13. Ohio Oil Company 566 350 Corporation. ... hate 88 573 
14. Ashland Oil & Refining Company , 345 36. Monsanto Chemical Company 
15. Phillips Petroleum Company 488 293 (Lion Oil Company Div.) 94 53 
16. Standard Oil Company of 37. General Crude Oil Company 45 
California 253 38. Signal Oil & Gas Company. 43 
17. Sunray Mid-Continent Oil 39. Getty Oil Company. . 66 34 
Company 249 
18. Atlantic Refining Company 235 40. Argo Oil Corporation 103 32 
41. Texas Gulf Producing Company 30 
19. South Penn Oil Company 228 
20. Pure Oil Company 335 219 42. Plymouth Oil Company 38 25 
21. Union Oil Company of California 260 187 43. American Petrofina, Inc. 37 17 
22. Amerada Petroleum Corporation 247 180 Total, 43 Companies 12,144 
23. Tennessee Gas Transmission Co. (Percent of U.S. 25.1 
Tenn. Gas & Oil Co. Div. 165 Rest of Industry 36,240 
24. British American Oil Producing (Percent of U.S. 74.9 
Company 169 114 
Total, United States 48,384 | 48,384 
\ll wells in which al a part of the working interest cases, the figure is believed by WORLD OIL to be approx 
vned by the company * That part of working intet mately the same as “net wells,” excluding some part interest 
plicable to the « or the sum of all fractional wells drilled by others and including some wells in which part 


number of wells drilled by the ( 
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given actually is explained 


ompany.” In sucl 


interest is owned by others.) 


‘Net wells not reported; estimated 


here on basis of industry average of 65 percent of gross wells. 
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How Sinclair completed its 
quintuple string well | 


Unique offshore gas producer equipped with 9%s-mch 
OD casing, five parallel strings of 2%%-inch OD 


tubing and six packers 


Sin WR Or anp Gas Company Pave 132) in Block 190 field, Eugen ones simultaneously from one well | 
land Area. Offshore Loutsiana. Ol bore through five strings of production 
SO459 Well 6 is the first) in th tubing. The well is located 40 miles | 
See Wort! Orit. Mav 196 petroleum industry to produce five offshore in 72 feet of water in the 
Gulf of Mexico. Hole was drilled ver- 
tically and 95g-inch OD 47 pound- 


loot production string casing was 
I 


ner 


] ] . 
set and cemented at /.200 teet 


} 
{ 


Iwo single string hydraulic. set 


packers were run on the bottom of 


i. ee nn: JI. A ern PR 


] 


tubing string No. | and the two lower 
Zones wert completed as alternate 
one completions (Figure 2). When 
Zone | is depleted, a plug will be run 
in the No. 1 tubing strine and landed 
in the 15g-inch No. 1 landing nippl 
to blank off the lower zon Phe 15¢- 
inch sliding sleeve Opposil Zone 2 
will be opened and this zone will be 
produced through the No. 1 tubing 
string. These operations will be per- 
formed by wireline, thus eliminating 
a costly offshore workover when 
Zone l is depleted The Same pro- 
cedure would be followed if the zones 
are to by produced alternately. 

All five tubine strines were = run 
simultaneously. A set of power actu- 
ated multiple string slip-type elevators 
and a power actuated multiple slip 


bowl were used to run pipe (Figure 1 


Running packers. Pipe required 
between packers was tallied and _ the 
completion was worked out graphi- 
cally on paper prior to actually run- 
ning tubing. 

The first single packet was started 
in the hole on Feb. 29, 1960. A land- 
ing nipple and flow coupling were | 
run immediately above the packer. 


Next. a rubber sleeve abrasion or blast 


ie 
* 


joint was installed to protect the tub- 


rz 4 es ; ss ‘ . . r c . a4 . ** 
‘ be a.) _— —— Ing opposite Zone 2 from the “cutting 





' action of sand-laden gas. A sliding 
FIGURE 1—One piece multiple power slips were used to run all five strings of . . ‘losed 

: . . . sleeve then was installed in the closec 
tubing simultaneously after packers and associated equipment had passed through 


the rotary. position, One joint of tubing and a | 
‘ i 

JU 
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" No.5 Landing Nipples G Df 
Five Strings Of (2-3/8 _ Approximately 3450’ yoo -“) 
| Integral Joint Tubing (?) thea 
! at 
a Quintuple Hydraulic Set 
| Ball Seating Packer — 6102’ ‘uaB: 
} Shoulder | 
Landing Nipple aN /p Sleeve 
Zone 6 + =—6156- 66° 
| ) Flow Coupling De 
No. 4L.N¢4 'h No.4 L.N 
Rubber Abrasion Quadruple Hydraulic Set 
- Joint “Packer — 6255' 
q 4 Circulating Sleeve Ig Sleeve ile | 
3: ' HU 
Criss Cross Zone § ¢~-ts-S0 - oy 
Sotety Joint 15g" No.4 L.N -_ > 
4 2 | -— 3 mn 
: Loteh Stringer No SUN co eA 
bl Triple Hydraulic Set = y 
g ) Shear Pin Type see: Ee ¢ 3 Rocher ~ - 678! a 
fet, int ~ ~) ea NSLE 
Satety Joi g OW Adjustable Union 
( I Adjustable Union 00 00 -Shear Pin Type Safety 7 
ig a Pp oe we ; Joint Lt! } 
Zone4 3 | | | + ~~6830-36' | a i 
L fy’ No.4 L.N y O—| 
No2LN+—=4 fo de @—ili| 
—>+ ky Dua! Hydraulic Set Packer — OTH 
>» 3 |= 6912 eke 
7 5 ss i c C J = cod } 
8 Circulating Sleeve —+ a! U art 
7 C J O—i, ' 
g NollLN-+ ~) [ — 
>< i= Single Hydraulic Set_— BY 
i Packer —- 7008’ ' 
Sofety Joint—+—e( jj i LU 
a —-— 9-5/8 ODCasing \ 
> Circulating Sleeve -——={} [J : 
Flow Coupling 
l 
Zone 2 -—7055-62' 1)—) 
S 7. J LY Cr 
. Rubber Abrasion Joint + [ 3 MH 
| 9g’ Landing Nipple Single Hydraulic Set 7 ; 4 
Packer —- 7076' lal 
Va Ball Seating Shoulder | ah # W 
P + 7092-96’ 
Zone | t 7100-04 
PBTD- 7Il! a Le SO One = a 
m > — _™ oO —— o_-: 3 
99," Casing 7200 4 2-3. a 
: NOTE 
Tubing String No.3 Between Quintuple And 
{ Quadruple Packers Is 2%." OD 
Tubing String No.4 Between Quituple And 
Quadruple Packers Is |." OD 
} FIGURE 2—Here is a schematic drawing of Sinclair Oil & Gas Company's offshore quintuple completion. 
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FIGURE 3—Several safety joints with right and left hand 
coarse pitch threads were used in the quintuple completion 
(see Figure 2). If it becomes necessary to use the safety joint, 
right hand rotation will release the box from the pin sec- 
tion and leave the pin section “looking up” in the hole. The 
retrieving tool is threaded with a continuous right hand 
thread which mates with the pin thread of the safety joint. 
Thus, both back-off and connection can be accomplished 
with right hand rotation. 


FIGURE 4—This adjustable union (right) is used to con- 
nect auxiliary tubing strings between multiple packers with- 
out rotating pipe. A 14-inch travel in the union eliminates 
a stiff connection and aids the spacing problem. The union 
is equipped with a slip ring to support the lower tubing load 
and both metal-to-metal and “O” ring seals. 
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box-thread as specified 


Pin-thread as specified 


ph Oe ae a 


i 
| 
: 


FIGURE 5—Here is the quintuple 
packer used in Sinclair's offshore com- 


pletion. 


criss-cross thread safety joint ( Figure 


) were run immediately below. the 


A detailed tub- 


) 


second single packer 
ing setting is shown in Figure 

Similar equipment (landing nipple, 
How coupling, abrasion joint, sliding 
sleeve, safety joint) was run above the 
second single packer. ‘Two joints of 
tubing were installed to space out to 
the dual hydraulic set packer, which 
is equipped with a hydrault hold- 
down 

In producing multiple completed 
wells, one zone can be shut-in while 
another is producing. Thus, substan- 
tial pressure differentials may occu 
across the packers. In some cases, the 
differential mav be great enough tu 
cause packer failure. The hold-down 
feature will prevent such failures. For 
example, when pressure below the 
dual packer exceeds the formation 
pressure above the dual packer, the 
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device and all individual mandrels are 
back pressure valves. 
within each of the tubing bores. 
It 
1e 
b- 
a 
1g 
e LIlé hold-down buttons Wil TH1O* 
Hf out and engage the casing wall and 
the packer from unseating 
tO ; 
\fter a joint of tubing was made 
1. ) the No. 1 opening of the dual 
string packer, a joint was made up 
the stinger of the No. 2 string. The 
‘ 
Nee then was connected to the 
. 
aacker by threads. When both 
\- 
No. 1 and No. 2 tubing strings 
I 
made up in the dual packer, 
le 
Sil} ype elevators were used to lowe1 
i) ° ° . , , 
10 tubing strings into the hole 
n \ 
uy equipment and tubing were 
y 
led in each string to space out 
ie ‘ 
triple packer. 
n aa ; 
No. 2 tubing strine was con- 
ie y 1 . 1 
to the No. 2 mandrel in the 
J J 
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Flt RE 6—Here are details of the quintuple tubing hanger 
assembly. The hanger is provided with an automatic locating 
threaded 
Also a metal-to-metal seal is provided 








to receive 


FIGURE 7—The quintuple tubing hanger consists of a main 
element and five individual hangers (Figure 6). 
hanger is stripped over the five tubing strings and each indi- 
vidual hanger is connected to its appropriate joint of tubing. 










The 


main 


Landing joints then are screwed into the individual hangers 
through a circular plate which is bolted to the main hanger 
and keeps the complete hanger assembly together during 
landing operations. The assembly, with back pressure valves, 
then is landed and secured in the head and the landing joints 


are backed-out. 


triple packer by an adjustable union 


which has a 14-inch stroke ( Figure 4 
This facilitates spacing out the No, 2 
tubing string between the dual and 
triple packers, and permits the strings 
ed without rotation. 


to be connect 


With the No. 1 string made up in the 
2 and 3 
the 


triple packer, tubing strings 


are made up in the stinger of 
triple packer, and all three strings are 
run simultaneously 

Tubing and auxiliary equipment 
were placed in the individual tubing 
strings and the quadruple and quin- 
tuple packers were run. Packers used 
in the completion are shown in Fig- 
2. When the 


was lowered into the hole. 


ire quintuple pac ken 


Fieure 5 


2.600 of tubine 
packers and related equipment had 


total of 1314 


approximately feet 


been run in a time 
hours 


All 


connected to the quintuple packer by 


five tubing strings are rigidly 
threaded stingers. A criss-cross thread 
both right and left hand threads) is 
cut in the packer head for the No. 2 
a, 4. 
with right 


the initial installation, Right hand 


and 5 tubing strings. Stingers 


hand threads are run in 


> 


rotation of any of the No. 2, 3, 4+ or 9 


tubing strings will release the stinger 


from the packer, and the string can 


be retrieved. To rerun a string, a 
stinger with left hand threads is made 
up on the tubing, run back in the 

131 
































nolie and made ip int packer D\ 


eht hand rotation 
Atte all 


packers had passed 


through = the rotary. the segmented 
sections of the multiple tubing bow! 
vere removed and power-actuated 


1) iltipl slips were piaced 1n the nous- 


Ing Figure | Phe multiple ship 
segment is an integral piece and 1s 
it ited I rie dh ( 


Stripper type blowout preventer. 


A strippe vpe BOP assembly was 
ised to keep the We inder control ¢ 
il imes while running the five tub- 
ne strings. The five s nes are 
stabbed through the openings in the 
stripper rubber. The tubing 1s then 
lowered and the stripper is landed in 
the bow | whicl s flan ed t the top 
of the conventional bl: ( pre- 
ventor ass mbly 

With the stripper rubbr place 
the lock nut is tightened until the 


mating lues securely loc} 


ni 
rubber in place I e bow This fea- 
1 ‘ pre ents pressure trom DiIOW- 
ing” the stripper rubber out of the 
hol should the we try ( blow-out 
Meta! slip segments mternalls 
: ; 1 
located in the stripper rubber are pro- 
st 
videc o prevent the tubing from 
blowing out of the hole should the 
] ] ] ] t} { 
Well KIC WIL runnins le hve 


strings. Well pressure will force the 
i 


seoments to grip the pipe d prevet 
movement 

Running tubing. App. itely . 
500 feet of internally plastic-coated 


23-inch OD integral joint tubing was 
run in 42 hours. Approximately 56 
hours ris Lime was required to run 


al pat kers and tubing 
] 


\ 1] pipe Was hvdrostatically tested 


to 6.000 ps he entre jon Was 


tested and two hydraulically Operated 


nits were used to speed up the test- 


ine time 
fhe last joint of tubing in each 


string was chosen so 


strings would land at the same point. 


The multiple tubing hanger. consist- 


five indi- 


ing of a main hanger anc 


vidual tubing hang rs then Was 
installed \ detailed drawing of the 
Figure 6. The 


Was stripped ovel the 


assembly is shown in 


: | 
Main nange! 


five tubing strings with the slot open- 


ing on the side of hanger facing in 


direction for landine in 


head 


were made up on the tubing strings 


the propel 


the tubing Individual hangers 
and then landed in the main hanget 
Figure 7). After landing the hanget 
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FIGURE 8—Here is the 
head hook-up used on the quintuple 
completion. Two sets of master valves 
were installed as indicated. Individual 
wing valves completed the hook-up. 


« omplete well- 


assembly, an index pin was screwed 


into the set position in the tubing 


] 


head and the hanger was thus 


properly oriented fo; installins the 
christmas tree. 

A single 
posed of five master valves was flanged 
Anothe 


landed and flanged to the 


blo« k christmas tree com- 


into place identical block 


was first 
block of valves, thus providing each 
zone with double master valves. The 
complete wellhead assembly is shown 
in Figure 8 

Displacement. | hic mud 


was displaced with a 1] 2-ppg CaCl 


l |.6-ppg 


solution by reversing throuch the 
No. 5 tubing string. When the casing 
and No. 5 


string had been 
completely displaced and filled with 


tubing 
the completion fluid, a plastic setting 
ball was pumped down the No. 5 
the quintuple 


tubing strine to set 


packer. 





follows. ‘The 


Lhe packer sets as 
ball seats on the shoulder at 


the No. 


plastic 


the bottom of 9 string man- 


drel of the quin packer, A build-up 


of pressure in the No, 5 string shears 


the pins retaining the packer in the | 


unset position. The cylinder, which 


is connected to the slips, moves uy 
and the slips ride up and out on the 
taper of the packer cone and contact 


the casing wall. Once the slips are 


set. the hydraulic pressure moves the 


packer piston down. 
The head of 


nected to the piston, and as the two 


the par ker 1s con- 
pieces move down, compression of the 
rubber and lead seals is accomplished 


Iwo back-pressure valve assemblies 


retain the setting pressure in_ the 


evlinder to keep the packer in_ the 
set position 
Phe packer then was tested 
the top by pressuring the 
800 psi 
Mud then was displaced from. the i 


No. +. strin: 


string packer and out the No. 5 tub- 


} 
around the quadruple 


ing string. This displacement proce- 
ball 
é String to the Ssurtace wher 


The 


packer then was tested from beneath 


dure pumped the setting from 


the No. 
it was 


retrieved. quintuple 


The displacing, setting, and testing 


procedure was continued in a_ like 


manner until all multiple string | 


pac kers had been set 
lo set the two sinel pat kers. 
bronze ball the 


No. 1 tubing 


sleeve below 


Was dropped down 
string and seated on the 
shea the lowermost sin- 
cle pac ker. Pac kers were sel by 
suring the No. 1 
At this 
sheared and the ball and shear sleeve 
the hole. thus 


pres- 


string to 4,000 psi 


pressure, the shear pins 


fell to the bottom ot 
setting the packers. 
swabbed in and 


Che zones were 


placed on test. The six producing 


] 


Pliocene sands and their calculated 


open-flow potentials are: | 
Zone No. 1—-102 MMcetd from perto- 
rations at 7,092-96 and 
7,100-04 feet. 

106 MMefd from perto- 


7.055-62 feet 


Zone No. 2 
rations at 
59 MMcfd from perto- 
rations at 6.968-72 feet. 
69.5 MMcfd from perto- 
rations at 6.830-56 feet. 
10.5 MMcefd from perto- 
rations at 6,359-65 feet. 
125 MMcefd from perto- 


rations at 6.156-66 feet. | 


—The End 


Zone No. 3 


Zone No. 4 


Zone No. 5 


Zone No. 6 
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FIGURE 1—Sample of 42-inch Grade “E” drill 
pipe taken from a rig in New Mexico. The pipe 


section.” 


had cracked and washed out after only 30,000 
feet of drilling. Left hand sample shows the wash 
out, a specific corrosion pit indicated by arrow, 
and the general pitted condition of the pipe. Right 
hand sample is the other half of the longitudinally 
split tube. A metallurgical laboratory report 
stated “failure resulted from fatigue cracks which 
originated in inside surface corrosion pits and 
eventually propagated across the entire pipe cross- 





FIGURE 2—Shows corrosion pit indicated in Fig- 
ure 1 at 5X magnification. Note crack at bottom 
of pit. 


Shot peening saves drilling dollars 


Process lengthens life 
of metals by increasing 


fatigue resistance 


By J. R. Gregath, Sales Manag 
Kene ipp Contracting Co. Inc 


Odessa 


SHOT PEENING the drill string offers 


the contractor a means to cut costs 


and increase profits by prolonging the 
lite of the drill pipe. 


For the past ten vears, the contrac- 


tor has been faced with constantly 


rising costs and decreased income. 
The only tools he has had to fight 
this situation were sound manage- 
ment and increased penetration. Pen- 
etration rate, the tool that has pro- 
duced the results, has 


greatest now 


Practically reached a plateau—at 


JUNE 1960 WORLD OIL 


least the gains to be expected are 


down to very small figures percent- 
agewise. Any substantial reduction in 
drilling cost from here on will prob- 
ably be the result of a “technical 
breakthrough” either in design, mate- 
rials or application 

[he process of peening the drill 
pipe is a means of reducing drilling 
COSTS. The drill pipe life will be in- 
creased with a noticeable decrease in 
Shot 


peening both the inside and outside 


fishing jobs and investment. 


surfaces makes drill pipe more resist- 
ant to fatigue and corrosion crack- 
that 
drill pipe to be lost from service. 


ino—-the conditions cause most 


What is shot peening? Shot peen- 
ing is a cold working method accom- 
plished by bombarding the surface of 
metal with round steel shot dis- 
charged at relatively high velocities. 

Each shot acts as a tiny peen ham- 
mer, making a small dent in the sur- 


face of the metal and stretching the 


surface radially as it hits. The im- 
pact of the shot causes a plastic flow 
of the surface fibers extending to 
depths commonly varying from .005 
to .030 inch, depending upon degree 
of impact of the shot and the physical 
properties of the work. 

The fibers underneath the top layer 
are not stretched to their yield point 
and, therefore. retain their elasticity 
The under fibers are bonded to the 
stretched surface laver and after the 
peening action the inner fibers force 
the outer fibers to return to a shortet 
length that at the 


stretched fibers would tend to remain 


than which 
In the equilibrium which results, the 
surface fibers are in residual compres- 
sion while the inner fibers are in ten- 
sion. The effect is a pre-stress in com- 
pression. 

Shot peening is particularly effec- 
tive in increasing the life of materials 
in fatigue service but is not as effec- 
tive in increasing the resistance to re- 
peated stress of parts subjected to 
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FIGURE 3—Shows the same corrosion pit and crack FIGURE 4—Here is shown interior surfaces of drill pipe that | 
Figure 1) at 1OOX magnification. have been corroded. 
veles of direct tension-compression What shot peening does— Figure 1, the inside surface of the eo 
oad. This type of loading without the practice drill pipe must be subject to tensile ; 
} . " ’ . ° ' 
hendadme or torsion that would not put m stress. Shot peening provides a resid- 
; ® Inside surface ; ‘ stre 
he outer surfaces in tension does not ae ; F ial compression which affects the 
er , 1. The inner surface is pre-stressed eff 
frequently occur in the service of drill, ; .., damaging tensile stresses. 
; in compression. In most areas drill in ’ tors 
pe or sucker rods ea, ae ay 2. All corrosion products and mill 
‘ pipe is lost [rom service due either to il 
Shot peening is a carefully con-  ¢); . _ scale are removed down to bare 
fatigue or stress corrosion cracking. | O 
Olit process. Peenin Intensity con- a) a a + metal. A measure of corrosion resist- 
al has been found that fatigue failures ; gi a on 
trol is maintained by the use of test , , ance is provided. Removing mill scale 
generally result from tension stresses é resi 
trips attached to the work WU prog- . , i al removes corrosion acceleration poimts 
; ; For cracks to torm. the pipe surlact : : ben 
ess. Shot cleanliness is also controlled . . = , and a clean uniform surface allows 
; must be put in tension which results re. 
since only round shot ‘ a eve F . : } normal corrosion to take place ove 
- ‘ Irom either rotation oOo} vending In f - : Xl 
he desired results os | { Pt, ° the entire leneth j 
sno peenead surface, the tension 1s Der 
; , , , 4 7 . « . - . - m4 oD “ 
rhe retention of the residual com- — offset by the residual compression it 3. The grain structure is refined to os 
ressive stress in the surface laver of the surface laver. The result is a @ depth of .003 inch to .006 inch. Th: 
sucker rods or drill pipe in service is — oreater fatigue life refined grain structure offers less of o| 
not absolutely predictable. It depends In the case of stress corrosio! the crystalline grain boundaries avail- = 
on how much stress is applied No cracking. first comes the corrosion pit able to hydrogen embrittlement. Sur- cen 
erious reduction of residual compres accelerated bv stress, then comes the face detects, including minor fissures des, 
ve stress was foun ad ipplhied crack—-since the corrosion pit is < cracks cannot be welded up ‘ cue 
resses lowe than about one ult ¢ stress concentration point just like erased. l 
the wt 1 ctrenoth even th nol > mile , 1 is ‘ ¥ 7 
he yield strength n though a mi groove cut with a saw. It has been t. The box threads and face are 
on cycles oF such stress were apphed — found that stress corrosion cracking cold worked. This provides a tougher, z 
ot pr d specimen. However. apparently always occurs on the ten- gall free joint Also, the sheht inden- con 
he apphed stress 1s abo\ rie eid sion side of stressed specimens, tations made by the round steel shot am 
strength of the peened material, the For the crack to propagate as become thread lubricant retention ed 
reater part of the residual compres- shown in Figures 2 and 3 and result pockets—thus assuring a more trou- sur’! 
Ion IS remove n a wash out failure as shown in _ ble free joint con 
qui 
% 
a ¢ 
Phi 
side 
2 
WoO! 
' the 





4 
ob 
FIGURE 6—Mill scaled drill pipe (left) is more : 
FIGURE 5—A photomicrograph of grain growth under deep indenta- susceptible to corrosion than one which has been 
tion made by a '4-inch ball. shot peened (right). aise 
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e Outside surface 
1. The outside surface is pre- 
stressed in compression. This has two 


effects: In a part under bending « 

torsion, such as drill pipe. the Stress 
ply 

ies from zero at the neutral axis 


to a maximum at the surface. On a 


od or a tube the peened outer surface 
SISTS il cy prope rtion of tne 
qin momer I n does an equal 
( nm thie corte Unde conditions 
SU] n the we ( qari pipe. tne 
I 
ened metal adds strength where 
CoO he l Os TOOK 
Lhe Silp area Particularly I the 


th drill] pipe, has 


known to be brittle 


and “notch 

SItIVe Notch sensitivity could be 
escribed as the inability of a non- 
Lit material tO Vie ld locally and 
reauce¢ tension stresses 11 local 
SLTTeSSEC ( S Lhe amount 


luctility that is required to 


OVCT-= 

oni Drittieness qepends on the 
int of vield tl [ ne ry 
aii i Cid bict is PCC CSSal\ ) 

+ + ] 

ce loca ension stresses. If the 
irftace is sufficiently pre-stressed i1 


ompression, local vielding 1s not re- 


ulred and theret 


will not he brittle 
2. The grain structure is refined to 
a depth of .003 inch to .006 inch. 


Phis provides a arder, tougher out- 


} 


side surface which resists abrasion 


+. The entire 
Chis 


e, fatigue 


pin surface is cold 


worked. P1IVeS tougher, call 


ant threads and 


resist 


dents retain thread lubricant. 


| 
ihe tactors 


vyoVvernInNgeg correct snot 


pipe are 


important 
i 


ng methods for drill 


® Shot 


and will de 


size—This is an 


termine the results 
ned, 
his 


analvzed 


factor must 


® Shot velocity 
be scientificalls 
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7—Rotating bending fatigue limit of steel at various hardness levels. 


® Coverage—Present methods used 
evenly peen the entire interior and 
exterio. pipe surtaces. 

© Shot cleanliness—An air clean- 


ing machine assures uniform shot at 


all times 


@ Shot direction—The energy of 


¢ 


1e shot that is absorbed by the metal 


is calculated to produce the exact de- 


sired impa¢ Ks 


@ Shot quality—The hardness, im- 
pact strength, shape and size of the 
shot determines the peening results. 
120.000 feet of 


pipe has been shot peened and per- 


lo date ovel drill 


formance based on history before and 
alte. has proved entirely satisfactory. 


pipe of varied sizes and 


the 


the 


.s ] 1] 
This drill 


crades is in service in Permian 


pa 
Basin area, some unde severest 


' se, ¢ 
operating conditions. 


The followine case histories indi- 


cate advantages of shot peening: 
1. A string of 9.510 feet of 4%-inch 
Grade “D” was used in West 


Texas for 73.914 feet of drilling. 


The last three wells had an aver- 


age of three wash outs per well. 
Inspection showed 88 joints junk 


| 


and the rest Grade a heavily cor- 


roded. After shot peening this 
drilled 32,000 hole 


Panhandle before the first 


string feet of 
in the 
failure. 
2. A string of 12,400 feet of new 41%- 
Grade “E” had 


ures, some resulting in fishing jobs 


inch eight fail- 


on the first well. Inspection 
showed no junk, 30 joints Grade 
» and the balance Grade 2. Aftei 
shot peening this pipe drilled 8,500 
feet of hole, including a whipstoc k- 


ing job. in Pecos County. Texas. 


with no failures 
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FIGURE 8—Depth of compressed layer 


versus diameter of peened dimple. 


3. A string of 6810 feet of Grade “SE” 
had drilled approximately 80,000 
feet of hole mostly in West Texas. 
On the last well prior to peening, 

five 

days. After this string of pipe was 


there were four failures in 
peened it was used to drill a 9200 
foot well with no failures. 

4. A string of 3,390 feet of 5'%4-inch 
O.D. Grade “D”’ 50.- 


O00 feet of hole and witnessed 7 


has drilled 


failures on the last well. After this 
string of pipe was shot peened, a 
12'4-inch hole was drilled to total 


depth without a single failure. 
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Tandem rod pumps prove practical 
and economical in deep dual wells 


Installation of parallel tubing strings 
on initial completion permits conversion 
of one or both zones to artificial 

lift without killing the well or 
tripping tubing 


By Marvin C. Boyd, Production Enginee 


Cities Service Oil Company. Columbus, Texas 


Ciries Service Ou Company has found tandem rod 


pump installations to be a practical and economical means 


even when equipped 
2 as small as 3'2-inch OD. Lifting 
ition have averaged $0.02203 


to SU.02969 per barrel of oil 


of artificially littung deep dual wells, 
with integral joint casin 
costs for this type dual install 
per barrel of oil compared 
produced 


Irom singie we 


lls of approximately the same 


depth. This article describes Cities Service’s experience 
with deep dual pumpers in West Texas 

Many producers now are making dual-zone comple- 
tions in both old and new wells. where applicable In 


some instances. it is necessarv to dually complete wells to 
justify further lease development, particularly in cases of 


deep wells. For economic reasons, many producers now 
are dually completing deep wells in 5'/-inch casing. This 
in itself is no problem. The problem exists in producing 
deep dually completed wells when both zones require 
artificial lift. These completions have brought about many 


engineering advances in pumping equipment, one of 
which was designing equipment to pump deep dual wells 
cased with 52-inch pipe 

In 1949, Cities Service Oil Company made its first at- 
tempt at pumping deep duals. The installations were few 
in number and are now obsolete, but served the purpose 
for a time. Dual zones at a depth of 9,300 feet required 
artificial lift. A single pump was run that could be po- 
sitioned in a to either pump from 


pump jacket so as 


above or below a packer separating the two zones. Repo- 
sitioning the pump required considerable time and ex- 
pense. These installations have been replaced with the 
conventional tandem pumping equipment. 

In 1956, Cities Service installed its first tandem pump 
installation in the Odessa area. The well was producing 
from 


a depth of approximately 8,100 feet. Equipment 


consisted of a 42-inch diameter integral-joint jacket, 2 


crossover tools, a permanent production packer and a 
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{ 


retrievable crossover pack pper pump lifts fluid 
from the lower zone up the 2! inch tubing. The lower 


1 


pump lifts fluid from the upper zone through the casin 


annulus. This method of pumping deep duals is economi- 


cal, but is not as satisfactory as was expected. However, 


the well is presently pumping with the same equipment 

In 1957. several shallow dually completed wells were 
equipped with parallel tubing strines and tandem pumps 
on a single rod string. All wells were completed with 3'2- 
inch casing. This method of artificially littine dual zones 


proved to be botl conomical and efficient. Experienct 


gained from these installations indicated an application 


for similar equipment in deep duals. Essentially the sami 
: : 
equipment was used in the deep wells, with the exceptior 
. . 1 } | ] 

ol hanges in the parallel tubing strin ind rod-strin 
design 

The experience gained from these installations 1s offered 
to thre oul prod icers as One metho ] the) md eco- 
nomical Qual artihncia It 


PARALLEL TUBING STRING AND TANDEM 
PUMP INSTALLATION 


for installing dual-zone 


Following is the procedure used 
pumping equipment 


\ production packer is set near the top of the lowe 


zone perforations A perforated tube, 2 or 3 joints of 2- 


inch regular 10 round-thread tubine with 
to 2%e-inch OD and 


7 
are run on the bottom of the 


collars turned 
a tubine anchor and seal assembly 
main tubing string. In the 


shallow installations, when the main tubing. string 1s 


landed, the anchor or locator sub is set on top of the 
production packer with about 8.000 pounds of weight. A 
latch-type anchor or locator sub is used in deep installa- 
tions and the main tubing string is landed in the produc- 
tion packer with about 10.000 pounds of tension. This 
acts as a tubing anchor and prevents tubing movement 
during pumping operations. 

The 


head 


tubine crossover assembly with integral landing 


Figure 1) is spaced near the bottom of the upper- 
zone perforations. The lower pump seating shoe is in- 
stalled a sufficient distance below the crossover assembly 
to permit operation of the lower pump. This space 1s 
governed by the expected pumping fluid levels, but should 
be kept at a minimum to prevent rod buckling between 
pumps 

The maximum distance between pumps of any of the 
Cities Service installations is 1,863 feet. It is important 
that an accurate measurement of the distance between 
the lower pump seating shoe and the upper pump bottom 
1960 
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] 


lock be obtained after the equipment 


is made up in the string. This meas- 


urement will govern the amount of 


spacer needed between the 


rods 
pumps. Only 2 of 39 installations had 


q iestionable recorded distan< Cs 


} 
e- 


veen pump seats 
An oversize seating nipple (1.79 
80) is run above the crossover as- 


sembly. This nipple is oversized to 


permit passage of choke equipment 


1 


] 
rut will seat a pump in case only one 





requires pumping 


fhe main tubing string 1s landed 
flanged to 


The 1-1ncl 


speal IS run 


th 2 d ial string bonnet 
casing housing spool 
tubing with a landing 


ough the remaining opening in the 


bonnet \ rod 





dual stripper Is ised 
provide well control while running 


bing. The 


landing 


l-inch tubing 1S landed 


th the spear latched into 


integral landing head with 3.000 


pounds of weight set on the head To 
latch the spear from the landing 
requires 2,000 pounds pull abov 
veight oO! the { ibing Betfor tl 

x is landed and nippled up, a 


inlatching should be performed 
rtain that the speal Ss 
ed. The top sub on the 1-inch 


is a changeover sub from 


) Y StrIn l 
ind-thread _r¢ lar to 8 round- 
d EUE. After the 1l-inch tubing 
inded, the slips are. s¢ wn he 
) y 1s illec nh the bi Te) 








pump depth and_ fluid-with- 


il rate determine the roa-string ‘ 


aes I} 


which, in turn, determines 


. of the main tubing string 


Shallow wells with pumping depths 


less than 6,000 feet do not pre- 


sent a problem. Two-inch tubing ts of 
sult i ient size to permit use ol i tapered rod string ol 
-inch and 7g-inch rods. Shallow wells were equipped 


with 3'-inch 15.5-pound casing which provided suffi- 
cient clearance for 1l-inch 10 round-thread regular tubing 
EUE Table 1 


Collars on the 1l-inch tubing string were beveled on top 


d 2-inch tubing strings as shown in 


ind hottom to reduce collar damage and speed the opera- 


deep duals presented some problems, since a few 


equipped with 52-inch 17-pound integral joint 
Casing and pump depths made use of 1-inch rods neces- 
Sa he deep duals utilized 3-way tapered strings of 
+-Inch, 7-inch, and l-inch sucker rods. It was necessary 
to use 27-inch OD tubing to accommodate the 1-inch 
rod string. For economic reasons, the main tubing strings 
Were tapered strings of 23g-inch OD EUE tubing and 
enough 27-inch OD integral-joint tubing to accommo- 
date the 1-inch rods. The internal diameter of the casing 
JUNE 
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FIGURE 1—Cities Service has used this type single packer, parallel string dual zone 
tandem pump installation to artificially lift deep wells in West Texas. Ratio com- 
pounded pumps are used and tubing strings are landed separately. 


necessitated use of l-inch integral-joint tubing (see 


Table 2 

Pumps and surface equipment were also sized with 
consideration for depth and fluid-withdrawal rate. Size 
of the pumping units varied from 54-inch stroke units 
with 114,000 inch-pound gear box and conventional 
beam, to 192-inch stroke units with 640,000 inch-pound 
gear box and air counterbalance. Prime movers varied 
from 15 hp electric motors to 70 hp single-cylinder, 
9-cycle vas engines. 

Lables 


size and types of pumps, setting depths and production 


3 and + show some of the surface installations. 


tests. 


Advantages and disadvantages. Economy is a majo! 
advantage of tandem rod pump installations. Utilizing 
tandem pumps allows a reduction in the cost of drilling 
and completing, as well as reducing the cost of installing 
artificial lift equipment. If parallel tubing strings are run 
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TABLE 1—Clearances for Tubing Used in Shallow 5'/,-Inch OD TABLE 2—Clearances for Tubing Used in Deep 5'/2-Inch OD 























Dual Completions Dual Completions 
Coupling Dual Tubing Strings Joint OLD 
Dual Tubing Strings O.D . . seltiilaitaaais 
OD APL EUE Intes nt 094 
Re Hou 
1.646 
Lbs. Fre Drift Clearance 
Casing O.D Weight I.D Inches Weight Drift Clearance 
Casing O.D Lbs. Ft. L.D. Inches 
Q 010 987 ( 
TABLE 3——Shallow Dually Completed Wells with Tandem Rod Pumps 
LOWER PUMP UPPER PUMP 
| 
CURRENT Distance CURRENT 
PRODUCTION | Between PRODUCTION 
We Pump 
Ne ‘ Prime Move Deptt Size A Type Pump Oil Water Seats Deptt Size & Type Pump Oil Water 
I s4 1) 
w | ) 
‘ | | 
Pl i 
PLD 
TABLE 4——Deep Dually Completed Wells with Tandem Rod Pumps 
| 
LOWER PUMP UPPER PUMI 
CURRENT ce CURRENI 
PRODUCTION | Betwee PRODUCTION 
We | Pumy 
Né tnt Prime Move Dey Size & Type Pumy Or Water Seat Deptt Size & Type Pus Oil Wate 
‘ : ( 
~ ~ s | 
x ] s s 
PD e 
~ ] s 
I \ 
s | s 
‘ * y i rj s 
» 9 ] w » ~ 
& 58 I . x PI 
nitial completion of the well, either or both zones can tandem pump installations. Control of the upper zones 
be converted to artificial lift without killing the well o1 production can be accomplished by circulating the fluid 
ound-tripping the tubing. The upper zone gas can be back down the casing annulus, providing the zone does not 
ented through the casing-tubine annulus and a variation build up high shut-in pressure. If the zone has a high 
in the equipment will allow addition of a bypass line for enough shut-in pressure, the stuffing box may leak o1 
ower zone gas reliet even blow out. Upper-zone pumps are either 1'/2-inch 
Production control may be problem with dual-zone or 114-inch bore which have an effective bore of 14-inch 
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UP STROKE DOWN STROKE 


FIGURE 2—Here is a regulated cage assembly which is used on an overload valve in the dual installations. 


-inch, respectively, due to the pump polished rod 
tending throughout the pump. Application of the dif- 
, SI7E¢ Du DS ‘ eip control upper zone produc- 
For control ot production from the lowe! zone. a back- 
essure Valve. which replaces the Ipper ball and seat. 
be installed in the lower pump. For operation of this 


ve, the pump necessarily Nas to be of the conventional 


By shutting in the lower zone production, pressure 
| : ] 1 ° } | ] | 
built up in the tubing, causing tne spring-loaded valve 
function (see Figure 2 This valve is relatively new 


d has experienced Operational difficulties due to the 


Hems plugged with Daraltiin, gvp, sand or othe! 


About the Author 
Boyd was 


erad lated 


Marvin C. 


1 the | niversityV of Oklahoma in 
)/ with a B.S. degree in petroleum 
gineering. He was employed by 


ties Service Oil Company in 195 
d worked asa production enginee! 
the Odessa area for two and one- 


lf 


cate d 11) 


vears He IS prese ntiv 
lumbus, Texas 
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material. It is likely that a satisfactory model of this 
valve or similar equipment will be developed to positive 
control over-production from the lower zone. 

Paraffin buildup in the 1-inch tubing string can be 
controlled by circulating hot oil down the casing annulus. 
cutting paraffin; or a portion of the 1-inch tubing string 
may be plastic-coated. Paraffin knives are available for 
the small tubing. Plastic-coated tubing strings have elimi- 


nated paraffin buildup in some problem wells. 


Costs. A comparison of monthly direct equipment eX- 
pense, including all repairs, pulling costs and paraffin 
cutting was made between deep pumping duals and dee] 
pumping singles. The average monthly equipment ex- 
pense of the deep duals was $36.26 as compared to $20.25 
or the singles. This amounts to $0.02203 per barrel of oil 
dual) as compared to $0.02969 per barrel of oil single 
and $0.00944 per barrel of fluid (dual 


$0.009427 per barrel of fluid (single 


as compared tt 


Phis article is taken from a paper entitled “Produc- 
Dually Completed Wells With 
Pumps” presented at the Southwestern Meeting, API 
Division of Production, Dallas, March 2-4, 1960. 


The End 


tion ot Tandem Rod 
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Is the oil industry accepting 


turnkey slim hole drilling? 


Economic squeeze has opened the way for slim hole 


drilling, tubingless completions and turnkey operations 


By J. W. Arnold 
\ ct President 
Woolt & Magee, In¢ 


| ! lexas 

SLIM HOLE DRILLIN ( nh 
Dass i fast-Prowing pra Mfis 

: 

SISSIDDI as Drovided Operators ) 
ticularly independents, with a cost-! 
auc on rol both wildcat an 
development wells. Experience deve 


oped trom. the 


mately one million feet of slim hole 


{ 


in the state since 1954 has resulted 
ichieving penetration rates whicl 
compare favorably with those of con- 
ventional size holes. The growing ac- 
ceptance of slim hole drilling and 
tubingless completions has accelerated 
the need for more economical drilling 
pt iclICeSs 


[he motivating reason for includ- 


ng turnkey features in the contract 
wherein the contractor furnishes third- 
party services, Was that the operators 
most vitally interested were small in- 


dependents and promotors. Among 


the idvantages to be realized through 


1 
; 


turnkey slim hole drilling are that it: 


@ Gives the independent operator 
the economic benefits of slim-hole 
drilling where he otherwise might 
hesitate to drill this type hole be- 
cause of lack of experience in a 
new drilling method. 


® Provides 


of routine matters that arise on 


economical supervision 
the job such as road and location 
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drillin ol approxi- 


) Wala ) 
I ind s yt Ss ) ) 
ran 
® Eliminates Iplicatior oO 
i ne pal yt both merato 
I 


@® \flakes possible CLOSE Cooperation. 


i 

+} m1 t ) t +} roar 

ne mMitlal stages Ol Iie LPLiItnh 

, : 

program, Detween the contractor 
ind operatol to develop sources 
of cost reduction and make mor 
; + ] + + ? 
etlicient use of the contractor s 


] 
equipment and personne 


Based on a total of 129 slim holes 
drilled in Mississippi by one 


tor, the average depth of the wells was 


6.693 feet. or a total ot 836.5 
ot hole. Most of these wells have been 
Wilcox 
wells testing produc ino horizons in the 
Drill- 


Louisiana 


sand tests, with the deeper 


i ppel and Lowe! Cretaceous 
ing experience in adjacent 
areas provided the contracto! with 


sufficient knowledge of 
offer 


eXIStIn con- 


“ 1 
VAC KALE 


ditions to a turnkey 
contract 


Much of the slim hole work being 


done is for exploration purposes only 


TABLE 1—Number of wells completed in 
Mississippi with single casing strings less 
than 51/2-inch OD 





Year Number of Wells 
156 ) 

1957 0 

1958 ‘ 
159° ) 


ss 


munimum cost 
provisions, In some 


Instances, 


im the siim hole and use conven- 


O.D. casine for a 


tional 3'%-1inch 
completion string 

Development of slim hole drillin 
tools and techniques has been rela- 
tively slow, awaiting acceptance ot 
slim hole completion methods. Wit 


increased acceptance of the small dl- 


ameter completions and the tubing- 
less completion method, more empha- 

] 1] ‘ 
sis mav be placed on drilling tools and 
methods to provide desirable mint- 


mum-size hole for each size casing 


String 


Slim holes increased. [hie trend to- 
ward slim hole completions, based on 
records of the Mississippi oil and gas 
board, is shown in Table 1. The wells 
indicated were completed with single 
casing smallet 
34-inch OD and do not take 


into account conventional size holes 


production strings of 


than 


completed with dual or triple strings 
of tubing as tubingless completions. 
For consideration and comparison 
purposes, “slim hole” will cover the 
range from 434- to 634-inch and will 
give particular emphasis on the 558- 
to 64-inch range. Although some 1! 
wells representing 71,900 feet of +34- 
inch hole were drilled in Mississipp! 
in 1954 and 1955, this hole size has 
been temporarily abandoned in favot 
of the 55g- and 6'-inch sizes because 
of better bit performance. 
1960 
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| S wort Is desined to aril i oie 


to look at the sand 








Turnkey drilling program... 


\ representative drilling program 
n this area might consist of the fol- 
owing division of responsibilities fon 
supe rvision and perilormancs hetween 


peratol and contractor 


Operator: 
@® Furnish permit and stake location 
® Furnish specihcations [tor work to 
be performed, including hole size. 
surface casing (size and amount 
@ Mud limitations (whether oil may 
be used and anv special weight. vis- 
cositv. or water-loss requirements 
® Cormne and logeins 
® Special requirements (items not re- 
, , 
araead aS normal procedure Suc! 
as special straight-hole survevs. re- 
Orts and time its 
@ ( OMMpDletiol ?) C1lNYg e¢ r¢ 
er¢s 
Contractor: 
@ Bild necessary roads anc On on 
@® \iove ris O! LOC allo! ri¢ | anda 
Surtace hole 
® Procure surtace casing. cement and 
ementing service and set surface 
sino 
® Prox ( Tu 1i¢ Nal mud¢ pro- 
mn subyect to cor ct limitations 
Sallie 
® [rill hol ot rec 1re'¢ S1 7¢ ( CC = 
; , 
i depth 


® Perform logging and 
wwons specihed, mnciudins 


necessarv third-party services 


@ if drv and abandoned. furnish ma- 
lis and Service to pius Well aC- 
ordine to applicable regulations 


® Perform necessary cl an-up and sur- 


Cf restoration 


@ lf production is encountered, con- 


itor sets casing at direction ol 


Talo! 


Duplication eliminated. In all 
drilling program 
fact that the 


ises of the con- 
sideration is given to the 
ntrac tor s toolpushet and othe per- 
are available to perform rou- 
matters that arise on the job. 
eliminating duplication of effort 

( the part ol operatol and contrac- 
efficient man- 


a pe riod whe re 
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power utilization is at a premium, 
having the centractor’s personnel re- 
sponsible for such items as road and 
location preparation, running surface 
casing. and supervising the mud pro- 
gram would appear to be economi- 


cally beneficial 


Although it is impossible in some 
instances, close cooperation between 
contractor and operator in the initial 
stages of drilling programs often de- 
velops sources of cost reduction and 
permits more efficient use of contrac- 
tor’s equipment and personnel. As the 
operator ultimately pays for inefficient 
operations, it follows that he will 
profit most from the benefits derived 
from advance cooperative planning. 


Typical rig equipment .. . 


lo date. practically all of the slim- 
hole work in Mississippi has been per- 


formed with the following tvpe mg 


( QUIpIne nt 


trailer-mounted 
300.000- 


Derrick: “}-foot 


cantilever drilling mast. 
pa 


pound capacity &-feet 8 


3-inches sub- 


Drawworks: 250 to 


controls. 


100 hp draw- 


with an auxiliar\ 


WOrKS 


brake. torque converte} drive 


Power: One 6-cvlinder. natural- 


vas or butane engine. 266 maximum 
horsepowet 
Pump: y-inch x 12-inch, skid- 


mounted. with one 6-cvlinder. natural 


eas or butane engine, 266 maximum 


horsepower: torque converter drive 


»-Inch, 200-ton capac- 


Rotary: |2' 
Traveling block: |(00-ton capacity 
Hook: 6()-ton capacity 


Swivel: 60-ton capacity 


Drill pipe: 27 ,-inch OD. 6.5- 
pound, N-80 tubing with 27/g-inch 
API internal-flush tool joint. 4 
OD, 2 g-Inch ID 


f -1m h 


General drilling 


Subject to local area conditions, the 


followine represent general drilling 


practices: 
Rotary speed: 80 rpm to 190 rpm 


Bit weights: 5°s-inch bit, 8,000 


pound to 14.000 pound, 6'-inch bit. 
8.000 pound to 20.000 pound 


Circulation rates: 140 gallon pe 
minute to 190 gallon per minute 


Annular velocities: 558-inch—145 


feet per minute to 200 feet per min- 


Drill collars: 4'4-inch OD by 2'¢- 
inch ID by 30-foot, and 5-inch OD 
by 2'%-inch ID by 30 feet 

Rigs of this general type and size 
have been used to drill wells ranging 
from 3,000 to 10,000 feet. Admittedly, 
this depth range does not permit the 
most efficient utilization of rig equip- 
ment. However, economic conditions 
and acceptance at this time do not 
justify the need for numerous rigs 
with only slight difference in capaci- 
ties. 

With the depth of 
holes drilled being near 6,700 feet. the 


average slim 
foregoing type rig is entirely adequate. 
However, the trend to deeper drilling 
and completions with 42-inch OD 
and smaller casing can create a de- 
mand for equipment with slightly 
greater depth ranges. In order to ob- 
tain maximum depth range for the 
drilling equipment available, the use 
of light-weight drill pipe or drill tub- 
ing is essential from the standpoint of 
initial cost, hydraulics, and weight 
factors. Deeper slim holes present hy- 
draulic problems in their low volumes 
and high pressure requirements. ‘The 
successful use of short-stroke conven- 
tional duplex pumps or plunger-tvpe 


pumps may solve this problem. 


practices... 


ute. 6’g-inch—120 feet per minute to 


160 feet per minute 


Jet velocities: 195 feet per second 
to 265 feet per second 

Mud properties: Weight—®%.2 to 
9.8 pounds per gallon; viscosity, 52 


second to 45 second: water loss. 10 c« 


Logging, testing. Tools for logging 
and testing in slim holes are available, 
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Penetration rates in different areas of slim hole operations . . . 
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D. 


Table 2? in- 


only tew exceptions 
ites logging and testing tools avall- 
ible to run in 55g-inch, 6'g-inch, and 


In 


drill-stem testing and diamond- 


§34-1Inch holes addition to these 


ng equipment is available for all 


hole sizes. Completion tools tor 


‘ing in casing as small as 27 -1ncl 
, 1] ] bh] 
1) are generally available 


Penetration rates vary. [lic pen 


mn rates shown in Figures 2 


represent Comparative CArilin 


between slim and conventional 


in four counties in Mississipp 


curves show representat 
ration rates during 1958 and 
59 for a number of different cor 
rs 
res and 2 re esen CQriliiln J 
ons throus e hard sands 
Il ad ¢ i bye ( \ ( Wi 
rmatior I | bers hn an Pr il 
coul Ss. Silim-he Cl ratior 
fle’Ne ‘ sho Te)! Stl 


However, in number of bits used, 
a greater variation in the 
harder drilling. wear the 
the major 


contributing factor for shorter bit life. 


there exists 


Bearing in 


small bits appears to be 


Fieures } and f covering penetra- 
tion rates to the Wilcox formation in 


Franklin and Wilkinson counties. re- 


flect the best comparative results 
These rates were achieved in rela- 
tively soft drilling to the producing 


; 


formations 


TABLE 2—Hole-Size Limitations of Down- 
Hole Logging and Testing Equipment 


SLIM-HOLE SIZES, IN 
instrumen 55, 612 634 
35 \ You Yi 
1) y Yes 
\ Ve Ye 
. \ \ 
Y Y Ye 
\ ’ Y 
\ \ \ 
1 } Yi Y 
\ \ \ 
‘ \ \ 
N Yi Y 
\ \ \ 





Drilling and completion costs... 


; satisfacte etration rates 
S ole ! npetes Vit 

onal 1 oO follo , 

e | Wwe OVII ( S 1S Se y 
® Lower rig-up and rig-down cost 
initized or trailer-mounted rigs 

Mir m of equipment involved 
jul] 

® Lower daily operating cost u 


intenance, fuel, labor, depreciation 


® Reduced surface casing costs 


® Reduced mud costs as smallet 


lumes are treated 

Tables 3. 4 and 5 contain relative 
rilling and completion costs on slim 
es and conventional holes in three 


An 
reveals savings in drill- 
| 


( ompared to conventional 


examination 


is in Mississippi 


data 


} 
CE 


cost ranging trom 10 to per- 


and with savings ot ?1 to 


ICTICeS: 
percent in completion costs, de- 


ipon the degree to which the 


on string is reduced 


Turnkey savings. These cost figures 


ao not take into account the savines 
» the Operatol directly attributed to 
mkey features alone. as the amount 
Of savines varies with each operator 
JUNE 1960 WORLD OIL 


However, the 


panes as 


fact that major com- 


well as independents are 


ising this technique lends support to 


ts econom value 
Conclusions. 


support 


There is 


the contention 


evidence to 
that consider- 
able savings can be gained with the 


turnkey slim-hole technique in Missis- 


sippi. In addition to the substantial 
savings gained by the use of smallet 
casing, tubing, and related tangible 


well equipment, there also exists sav- 
ines to be gained in drilling costs 

Although experience continues to 
improve slim-hole drilling perform- 
ance, the key to future advances will 
following: 


hinge on the 


@ Improvement in cutting devices, 
either in existing bits o1 development 
t 


of new types of drilling tools 


@ Adaptability of all logs and test- 


Ing devices to small-hole operations 


@ Continued improvement and 
wider acceptance of small-casing com- 


pletions 


turnkey slim- 


hole drilling practices to Mississippi 


The adaptability of 


undoubtedly will aid in future ex- 


ploration as the cost advantages be- 


come more generally recognized 


TABLE 3—Relative Well Costs—Pearl River 
County, Mississippi—Tuscaloosa Formation 
—9200 Ft. Total Depth 


Well Specifications 
Suriace ASIN 


YSO Tt), un Ms S's rf 
Hole size under 
surface, i 8 ) D5 
“ize productior 
string, 1 ) 4 27% 
ize tubing string < 
Drilling Cost 
mtract yst S36. 800 $30,000 $30,000 
Surtace ising 600 2.800 2,000 
Mud WW) 1.300 1.200 
$42 300 $34,100 $33,200 
le dr gco ) 8 7 
Completion Cost 
-roduction str $20,200 $14,400 $ 8.400) 
S.400 400 
S28 600 $20,800 $ 8.400) 
i 
4) 7 ) 
TABLE 4—Relative Well Costs—Jefferson 


County, Mississippi—Tuscaloosa Formation 
—9500 Ft. Total Depth 


Well Specifications 


awe Ca g 55 tt 
+ s 8 rs 
Hole size under surface, it 834 He 5 
“ize prod r 5 4 2 
Size tubing str 2 2 
Drilling Costs 
ract cost $40,000 $34,500 $34,500 
~urta 900 >.000 2,100 
Mud 4300) 1,800 1500 
$48.2 & On $38,100 
ile dr M x2 7a 
Completion Costs 
’roduction string $20,700 $14,800 $ 8.700 
s TO W 
$ 41) $21,400 § &.70 
TABLE 5—Relative Well Costs—Ffranklin, 


Adams, Wilkinson Counties, Mississippi— 
Wilcox Formation—7000 Ft. Total Depth 


Well Specifications 


Surtace casing 


g osvtt I Ss’ é ‘ 





Hole size rsurta 71% Ble 2 
“ize production string, i 5 4 2% 
Size tubing string 2 2 
Drilling Cost 
yntract cost $13,300 $12,200 $12,200 
Surtace asing L700 1.200 1,200 
Mud 1M) 300 3) 
$15,300 $13,700 $13,700 
Percent of conventiona 
hole drilling cost Loo 90 ou 
Completion Cost 
Production string $13,000 $10,500 $ 6.400 
Tubing 6,400 4.800 
$19,400 $15,300 $ 6,400 
t ynventiona 
le completior st 100 19 


Chis article is based on a paper en- 
titled “Turnkey Slim Hole Drilling in 
Mississippi,” presented at the API 
Spring Meeting of the Southeastern 
District, Division of Production, San 
Antonio, March 17-19, 1960. 
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In Arkansas... 





Sommo Roy— 


Neutron—— Focused Resistivity Log --- 
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Open-hole workover 


program pays off 


In one year, oil production was increased 




















250,000 barrels, water output cut 500,000 ) 


barrels and operating costs reduced 930 


percent 


J. L. Pipkin, District Staft 
Mid-Conti 


Shreveport, La 


Sunray 


UNIQUE OPEN-HOLE workover tech- 
Sunray Mid-Conti- 


nent Oil Company’s problem of high 


niques are solving 


water production in the company 
operated Midway Smackover field 


unit Faced witl caecreasing oll and 
increasing wate! 


Mid-Continent 


program to alleviate this situation 


productivity, Sunray 


Initiate d a workove. 


I he program has been successtul 


In the first vear. oil production was 
increased by approximately 250.000 
barrels, wate. produc tion was de- 
creased approximately 500.000 barrels 
COSTS were decreased 


and operating 


90 percent on a pe barrel basis 


lot iled. the program has result d in 
more than $50,000 added income fon 
Sunray Mid-Continent Oil Company 


and other interest owners in this init 
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FIGURI 


results Of the WOrh- 


| able 


ovel program on a per well 


shows 


basis 


Development history. \lidway field 
Lafavette County. Ar- 


located in 
and Was discovered January 


is 
KRanSAS 
1, 1942 with the completion of Barns- 
dall Oil Bond 1. The 


field Was completely deve loped In the 


Company's 


ensuing two vears. The produc tive 


portion was defined as approximate ly 


2.300 acres bv the drilling of 46 pro- 


ducing wells and 15 drv holes 


The reservoir energy mechanism 


Was gvas-in-solution expansion and 


limited water drive. Gas-in-solution 


was only 339 cubic feet per barrel: 


therefore, the drop in bottom-hole 


pressure normally would have been 


rapid. However. four of the dry holes 
were completed as water injection 
wells in the Smackover aquifer and a 
voluntary cooperative pressure main- 
initiated in 


tenance Was 


Apnil 1945. The field was operated 


program 





1—Here 
neutron and focused resistivity log. This log indicates the toy 
of the Smackover lime porosity at 6,360 feet, casing point : 
6,355 feet and water-oil contact at 6,590 feet. 


is a typical Midway field gamma _ ray 


Inder this program until M1tizea 


February 1956 

Reservoir and well completion 
data. The Smackover lime structu 
of Midway 


approximately 


field is anticlinal and 
9 miles lone along 
mile wide alot 


Phe oil 


section has a closure of approximate 


CaSt-Wwest AXIS and l 


its north-south axis. bear 
190. feet The producing section 
the Smackover 1s the Reynolds zo! 


which is an oolitic vugular lime wil 


an average porosity of 28 perce! 
average permeability of 150 millida 
cvs and average water saturation 
The original bottom-h 


pres ; 


bottom-hole pressure is 2,738 psi. D 


19 percent 


pressure was 2,920 psi, and 


to the early pressure maintenan 


program, the reservoir has never bet 
produced below the saturation pr 
sure of 2.538 psi. 

Well completion practices hal 
| 
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Production Curve 
Midway Unit 
Well A 


Borrels Per Day 


> 
on os 
| ame sae 


0 


JFMAMJIJASON 


1958 1959 


FIGURE 2—tThis production curve of the first workover per- 
formed indicates a casing leak developed early in 1958 when 
oil production dropped from 78 bpd in January to no oil in 
July. A workover was performed in October 1958. One and 
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Barrels Per Day 


i960 1958 


one-half years after workover, the well is flowing 195 bopd 


and no water. 


Approxi- 
of the produc ing 


varied between operators 
mately 60 percent 
lls were completed through open 
120 feet, 


the remaining 40 percent were com- 


hole sections up to while 


pleted through perforations. 


Production history. Al! wells were 
riginally completed essentially water 
free. Due to the bottom water pressure 
maintenance program, water produc- 
tion had ; 


increased to 56 percent of 


total fluid produced by late 1958. 
Cumulative production at this time 
was 40 million barrels of oil and 18 
million barrels of water. 

The 1958 
was 5,462 bopd. The unit was only 
capable of producing 5,000 barrels 
per day without producing better 
wells above their MER or investing 
in larger artificial lift equipment to 
produce more oil from high water 


unit allowable in late 


percentage wells. 


TABLE 1—Summary of the before and after workover production of Midway field open 
hole workovers. Note that the Program resulted in an increase in oil productivity of 
2,082 bpd and a decrease in water productivity of 1,512 bpd. 





Production 
Before Workover 
Well BOPD BWPD 
iO Si 
4 
Ob 224 
1H ra?) 
Ot 200 
& 157 
379 
) 76 
3 96 
15 61 
6 76 
1 4 72 
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Production 

After Workover Present Production 

BOPD | BWPD BOPD | BWPD 
4Z 0 195 0 
ISO 218 122 | 208 
566 0 266 20 
72 0 380 3 
200 105 184 109 
276 18O 157 160 
229 397 265 131 
79 513 138 418 
224 32 152 24 
128 204 173 137 
62 11 231 34 
328 0 341 38 
3,416 1,660 2,604 | 1,282 

} 
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ion Curve 
Midway Unit 
Well C 


Water 


JFMAMJJASOND 


1959 1960 


FIGURE 3—Prior to workover, this well was pumping 324 
bopd and 257 bwpd. After a plugback and acid job in Decem- 
ber 1958, the well flowed 566 bopd and no water. Present 
production is 266 bopd and 20 bwpd. 


Workover technique. The tech- 
nique used to workover open hole 
completions is as follows: 

1. Run focused resistivity log to de- 
termine present water-oil contact. 
(See Figure 1 for typical log) 

2. Plug back open hole by spotting 
cement through open ended _ tub- 
ing 

3. Drill out to the water-oil contact 

4. Jet oil bearing section with ap- 
proximately 75 gallons acid per 
foot through acid jet gun. 

The preceding technique was suc- 
cessful on the first nine workovers, 
but failed on the tenth (Well J) and 
eleventh (Well K) jobs. The Well J 
workover failed because of the pres- 
ence of a highly permeable water 
bearing section in the top of the pro- 
ducing zone. This was caused by dif- 
ferential permeability channeling 
from an injection well. The Well K 
workover failed due to acid bypassing 
the cement plug and entering the 
water bearing section. This was deter- 
mined by employing a radioactive 
tracer survey. 

Since the water saturation was only 
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FIGURE 4—After a plugback and acid job in February 1959, FIGURE 5—Well K was plugged back and acidized in May 
oil production from this well was increased from 8 bpd to 229 1959. The well swabbed 95 percent water after it was plugged 
bpd while water production decreased from 457 to 397 bpd. back and acidized, due to acid bypassing the cement plug. The 
The well was diesel oil squeezed in December 1959 and well then was diesel oil squeezed with 25 sacks and flowed 262 
presently is producing 265 bopd and 151 bwpd. bopd and 11 bwpd. The well is presently flowing 231 bopd 


and 3+ bwpd. 





& percent in the upper portion of thi water had to be injected for pressut 

one, these two wells were diesel oil maintenance. All of the above factors 
squeezed with good results. Well J have contributed to lowering the lift- 

increased from no oil and 20 barrels ing cost from 16 cents to 8 cents pet 
of water per hour swabbing to flowing _ barrel. 
228 barrels of oil and 204 barrels of Workover costs averaged approxi- 

ater pel day. Well K swabbed 95 mately $6,000 each with an average 

vercent water before the diesel oil payout of only 13 davs based on pro- 
squeeze iob and flowed 262 barrels duction increases. 
of oil and 11 barrels of water after- Phe 1959 annual unit oil produc- 
wards tion showed an increase of 238,00! 

> > . > Q5a ] 
— 9 barrels when compared 44 — be J. L. Pipkin, district staff engi- 

Workover results. There were 12 1960 predicted production indicates neer for Sunray Mid-Continent Oil 
workovers performed in the Midway an added increase of approximately Company, Shreveport, La., re- 
init from October 1958 to May 1959 100,000 barrels. The annual wate ceived a B.S. degree in petroleum 
see Table 1). The oil productivity production decreased 560.000 barrels. engineering from the l niversity of 
of these wells was increased from In summary, the successful work- Oklahoma. He joined Sunray Mid- 
; : : ‘ : Continent Oil Company in 1951 
334 bpd to 3.416 bpd while the overs in open holes, which are some- 72 Oklahoma City. Okla. He served 
water productivity was decreased times referred to as impossible, were } years in the Army Ordnance 
from 3,172 bpd to 1,660 bpd. Based accomplished in the Midway field Corps working in the guided mis- 
on this oil productivity increase, an This success could not have been real- sile field. He has worked with 
1] ] : r Oo : . . secondary recovery projects {fol 
allowable increase to 5,800 bpd was ized if it had not been for the new aces Wie Tietieces TEE Ties 
obtained. Four individual well case — tools and techniques which have been pany for the past 312 years. 
histories are shown in Figures 2-5. developed by service companies for 

The daily unit water production _ use in the oil industry. 
decreased from 6.500 to 4,000 bpd. The author wishes to express his pi and his employer, Sunray 


Four previously pumping wells were gratitude to these organizations for Mid-Continent Oil Company, for per- 
put back on a flowing status, other — their research and development efforts = ™tung publication of this article. 


pumping wells were slowed and less in developing new tools and_tech- —The End 
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PART 2 


How to establish 
well-density control 


Here is a step-by-step unitizing procedure 


designed to save you time and money 


Division Landman 


By John H. Folks, Centra! 


Humble Oil & Refining Company 
Carter Division. Oklahoma City 

MANY AUTHORITIES have tended to restrict pooling 
declarations to one-well units and to apply the term uni- 


tization to pool or anomaly-wide units. For the purpose of 


] 


method will be considered as the dis- 


1S dist ussion. tne 

ushinge factor 
rd 1: ] | ] ] ° ‘ : Pie 
[In pooling, the lessee files a declaration, while in unitiz- 


or communitizing, the rovalty owner signs a “‘unitiza- 


or communitization agreement.” 


Qualifications of signatory parties. The unitization 


ireement is a contract and mav be executed by owners 


Florida, Ken- 


statutes which set out 


sound mind. The states of Arkansas. 
tucky, Oklahoma 


for execution of 


and Texas have 

ocedures unitization agreements by 

ose acting in fiduciary capacities. 

Normally the county or district court must approve the 
the administrator. executor or guardian. Serious 

questions exist as to the validity of such acts in those states 


here no statutes have been passed. 


Federal lands. The Secretary of Interior is authorized 


¢ 


0 pool any leases on federal lands with a common plan 


} 


of development when doing so is found advisable in the 


public interest. Any lease, or part of a lease, may be 
pooled with other lands by agreement approved by the 
Secretary of Interior when doing so is necessary to carry 
out an established well-spacing program, or, in the opin- 
on of the Secretary, is necessary in the public interest. 


Indian lands. Tribal lands are usually offered in such 
size that communitization is not necessary. However, when 
JUNE 
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a portion of a lease needs be combined by an agreement, 
such agreement is signed by the Tribal Council and must 
have approval of the Bureau of Indian Affairs. 

Restricted Indians sign with the approval of a County 
Court in Oklahoma. 


State lands. The State School Land Commission in 
Oklahoma has in the past taken the position that it had 
no power to sign a unitization agreement. However, it is 
understood that recently the Board has deviated from this 
position. 


Consideration. Inasmuch as the unitization agreement 
is a contract, no cash consideration is required. ‘The basis 
of the contract is mutuality. Since this is so, there is cause 
to wonder whether one party may be given considerations 
which are not proportionately shared by the other signa- 
tory parties. 

One form of agreement in common use recites a cash 

consideration and ties to this cash an option to dissolve 
the unit by notice if less than the desired number of par- 
ties sign. 
Effect of unitization. The terms of the agreement must 
be consulted to determine if production on the unit holds 
all the lands covered by each of the leases affected. ‘The 
form most commonly in use so provides. 

A lease form commonly in use provides that the term 
will be extended 60 days beyond completion of a dry hole 
provided a well is being drilled at the expiration of the 
lease. Here again, the express terms of the agreement de- 
termine whether this right extends to a lease which con- 
stitutes part of a unit on which drilling 1s being had on 
another lease at the expiration of the lease in question 

Production on a unit will extend a mineral interest in 
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leases on which produ 


tion does not exist except by virtue 
of a unitization 

For example, A conveys to B one-half the minerals in 
the \\ 2 S\W SW SEC 6 for 
alter as produc tion occurs 
ment covering the SW SW 
the E 2 SW SW at the 


continue to he the owner! 


20 vears and so long there- 


B may sign a unitization agree- 


and, if a well is producing on 


expiration of 20 years, B will 


B’s act and production or drilling on the unit would 
serve to interrupt prescription in Louisiana, and the min- 
therefore, not revert to A at the end of 10 


11 
} | 
WOU, 


erals 


, 1 , , . 
vears, which otherwise wou d be the case 


Disposition of proceeds. Insofar as is possible, the orig- 
inal lease contract between the parties will be respected 


Hence. in a Sit 


will receive of 1 


in which 


1ation \’s lease provides lessor 
e proceeds, the fact that other lessees 
t 


produ tS than A, 


to his 


in a given unit get more for does not 
me 


mean that \ will by compelled to account 


] 
ICSSOTS 


on a we io] ted averag Thev will receive that which the 
lease provides ol tl at wl ich A receives, 

In the unoperated-acreage units percentage of royalty 
participation should be set out for each tract. In com- 
puting these interests the U.S. Government Survey (Mid- 
Continent maps are adequate) should be used for gov- 
ernmental subdivision-acreage content rather than the 


tw l »— . rd chain of title 
ease or record Chaln OF tili¢ 


acreage content set out 1n the 
; lati f f = . i 4 
A stipulation of interest 1s not mandatory, and 1n 1n- 
stances of dispute or In Cases where Its ownership par- 
ticipation cannot be determined without survevs, 1t may 
ae ; : 
be necessary to form a unit with the thought of getting 
an interest stipulation at a later date 


Should a rovaltvy owner not sign the agreement, 


: W¢ Reet 
lessee account to him in full for any production 


must l 
from the tract in which he owns, or if production is on 
is confronted with obliga- 


rom drainage. 


1 
lessee 


another offsetting trac 


tion to protect the property { 


Necessary parties. A practical approach will cause all 
owners of interest to sign as a party. Those owning fee 
remaindermen, future 


simple in minerals, life tenancy, 


contingency, reversionary, nonparticipating royalty, over- 
rides and oil payments should, in the interest of safety, 


be solicited for signature to any unitization agreement 


Whether some of these are necessary varies from state to 
state. 

Universally, the owner of surface only is not a neces- 
sary party. If any lease contains a prorate clause, all own- 


ers in all lands covered by the lease must sign. 


Contents of the agreement. Al! the minimum elements 
in pooling referred to above should be covered in the 
‘calling 


‘ 


unitization agreement. Also, a proviso permitting 
off the deal” if a sufficient number of signatory parties 

be obtained—and a specific method of termina- 
must be contained in the agreement. The effect of 


cannot 
tion 
a lease termination should be covered. A stipulation of 
interest, if practicable, should be contained, as well as the 
acreage content of each tract contributed to the unit. 
The effect the agreement has on outside acreage should 
be specifically set out, as well as the status of obligations 
to pay delay rentals on acreage outside the unit. 
If drilling is had on a portion of a lease outside the 
unit the effect of such drilling, insofar as acreage covered 
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by such leases lying inside a unit is concerned, should bi 
re¢ ited. 
Normally 


It has long been supposed that good faith is a necessary 


a ratification-of-leases provision is inserted 


element of this provision. For example, Dog Company, 
through negligence, fails to pay a delay rental and desires 
to cure the oversight by a much-needed unitization agree- 
ment. Dog beware! 

If the agreement is to be valid with less than all parties 
siening, a specific provision to the effect that each siona- 
tory party is bound regardless of whether all signed should 
Also, the right to sign 


counterparts should be expressly provided 
| I 


be contained in the agreement. 


The prorate or entirety clause of any lease must be 


to the acreage covered by the agreement 


] 


icase 


eliminated as 


To explain, one covers two noncontiguous tracts, 
both of which are subject to a lease containing a prorate 


clause. Unless the prorate clase is eliminated, the owner 


in the 
the tract in 


noncontiguous tract will share with the owner of 


the unit, and the outside tract will need t 
be considered as a part of the unit for all purposes. 


conservation regulations, pend- 


F leases, and a host 


Mechanics. Any existing 
ing litigation. questions as to validity of 
of other considerations dictate that he who prepares an 
the capacity of an attorney. 


encouraged 


agreement be acting in 
e use of printed forms 1s 
) normally 


involved. should 


He determines the 


r) 
T] unit 1s 


le operator, if a 


lead in directing the 


] 7 
take the WOrk 


ippropriate time for obtaining the agreement. Operator 
should never contact another lessee’s rovalty owners with- 
Many com- 


agreement by 


understanding 


of the 


out first having arrived at an 


panies prefer to obtain execution 
their lessees, 

An understanding should be had regarding cost, Not 
infrequently the operator bears all administrative and 
legal expense, with each lessee bearing the expense of 
obtaining execution by his lessors. It is preferable to hire 
a broker and charge the total expense to the unit in pro- 
portion to ownership. This approach permits operator to 
retain control. 

The instrument need not be prepared for recordation 
since it is a contract; however, the practice is to have 
it executed in a manner that will permit its recordation 
In fact, recordation is quite common. 

Each party should be assured of a file copy when the 
agreement is complete, and the landman who administers 
the project should see that compliance is had. 

When an agreement is complete, notice should be given 
all necessary parties so that it may be adequately set up 
in lease records and drafted onto the necessary maps. 


THE COMMUNITY LEASE 

[his type of pooling is brought about when two or 
more landowners, each owning separate tracts of land, join 
in a single oil and gas lease describing and granting for 
oil and gas purposes tracts of land owned individually by 
each of them. 

The community lease approach is rarely used for the 
simple reason that combining lands at the inception of 
leasing creates questions in the minds of the lessors that 
need not at the time be created. Furthermore, the size 
and shape of the voluntary drilling unit is at the time 
unknown. The community lease is, therefore, not prac- 
tical. The End 
1960 
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“| Nuclear logging in the Appalachian Basi 
“| Nuclear logging in the Appalachian Basin 
ld 

, Single neutron curve provides porosity data, aids in 

a formation delineation. Double spaced neutron log used to 

ite determine whether zone is liquid filled or gas filled 

ler 

d- 

Jt By R. M. MacFarlane, Eastern Area Engineer 


an R. K. Ault, Eastern Area Manager 
sirdwell Division of Seismograph Service Corp. 


| 
Bir 
Bradford, Pa 


he NUCLEAR LOGGING techniques at @ Neutron logs are used with guard POROSITY INDICATION 


oO! present are widely applied to both type focused electric logs for - ‘ e ° 
— ar. ee ay , ‘ ‘ Figure 1 is an example of quanti- 
h- wet and dry bore holes in the Appala- quantitative determination of fluid ; j ‘ 
; me riage? ri ; malege tative interpretation of a nuclear log. 
m- ian Basin Phe singie neutron Curve Saturations within zones of interest. . ° 
“a oe Recent nuclear logs run in the Appa- 
by is used for determination of porosity 


] 


“ee @ The neutron log can compliment lachian Basin carry both a horizon- 
nd delineation of subsurface forma- : 


the velocity log for detection of gas. tal gamma ray scale in microroent- 


‘ot tions, and the gamma ray log can be ; ; Ait ie ‘ 
Gas bearing zones would be indi-- gens/hr./inch and a horizontal neu- 
nd ised for correction of neutron re- , ‘ ; ; ; 
, a ie cated on the velocity log as low tron scale in calibrator units/inch. 
oO! sponse whet! letern yr poros . ~— — ° ° 
; ‘ vhen determining porosity im velocity values, while the neutron ‘Templates are available to be used in 
. y formations. It is recommended curves would give correspondingly marking off a neutron response scale 
O- ‘ : ea i Ros ‘ °4] 5 . : . ° . a ° 
ita caliper log be run with thi large deflections at these same levels. for various neutron calibrator units 


mma-neutron combination, because 













































fthed nad » of neltron resnonse —_ _ 7 —E 
on ne dependence Of neutron ! Ponse f ry T ry T = ] T a an 
n bore hole diamete1 | | ___GAMMA RAY __ NEUTRON } 
ve p OUES SE SECS wiCROROENTGENS/HR CALIBRATOR UNITS | 
| | 
yn Phe dual spaced neutron curve has 3 | 3 | i2 750 | 50 | 950 1050 
. . . — a=: 4 —" + minds v — 
been very useful in determining | PERCENT NEUTRON NEUTRON RESPONSE SCALE 
: ; ' a ; RESPONSE CORRECTION | 
he ner the formation of interest 1s 5 | | | so | | 1 100 40. 30 20 | 10 Ps 
, , : Sai Pie eo | | | 
rs juid filled or gas filled. In cased | jf | aol 2100 J | | = POROSITY 
d mud filled holes, the short spac ing TTL 10%, 
en 1] . . ° | 4 - | - j fe | 
enerally give a lair approxima- ¥ <| am 
up : - , r . 3) Ch : fas . 
n of the porosity in gas bearing for- aT tT Tt tT) TT eee aT 1 + at ~aepee 
' . - 2 2|- @\ =e 8.5%, 
ons. This is because the depth of | aL 34 ae 3 $ 
: , $ aiz ~—_ 2.78% | 
nvesticati f the shorter spacing is | ‘a ee: £ 
vestigation OF the shnortel spacing 1S <| bp ae a a 215 | 
a taly th 6 the dentl f (a ee ie }_2140°—4 4 4 }|_4 ‘ev — 
or Tn on oe ae " aa | el | 8% 
invasion. | — 
Ol Specific applic ations of nuclear 1Og- t , Lb | 
, —aee eee +++ + + 31 —+—____+—__+_ + +—t + ———EEE 


— 


—_— 


by zing in the Appalachian Basin area 7 "1... | | 
include: | | 

; UNCASED HOLE } 

> | | 
he +. [ } ¢ 1 1 . } + + | + + 4 + + + + + | t | + 0 


‘d for delineation of salt beds in 


f 


ol | | 
j Dr wells | | 

at | | 
ize ® Dual spaced neutron logs are used Bees |} | | a! | : oS ee | 
ne to pick the gas-liquid contact within pyayipe — ” is 

c s ' , ; FIGURE 1—Here is an example of quantitative interpretation of a nuclear log. 
C- i oly + oO . t ‘770A sy . al: 
d ven lormation in gas storage Templates are used to mark off a neutron response scale for various neutron cali- 
. eld operations, bration units per inch as indicated. 
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FIGURE 2—tThis log was obtained from a cable tool hole in Ohio. Five-inch pipe 
was set in 6'4-inch hole at 4,150 feet, and 47-inch hole was drilled below the casing 
to TD. The well was producing less than 10 Mefd from the Clinton sandstone when 
the log was run in dry hole. After fracturing open hole, the well produced 300 Mefd. 
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FIGURI 


Pocono lime section of a cable tool-drilled hole in 
West Virginia. During drilling, shows of gas were observed from 1,775 feet to total 
depth with the best show from 1,835 feet to total depth (Zone A). The well made 
approximately 500 Mefd. Shut in pressure was 610 psig. The pipe then was cemented 
in place to total depth and perforated from 1,830-1,856 feet. After fracturing, gas 
production was approximately 1,900 Mefd with a shut in pressure of 620 psig. The 
positive separation between 1,695 feet and 1,712 feet, is due to hole enlargement, 
and not to the presence of gas. The reason for a positive separation in this shale zone 
is that the annulus between the pipe and the face of the hole enlargement is filled 
with cement or liquid, whose hydrogen content is 50 percent or greater, as indicated 
by the 16-inch spacing curve. From Figure 6, it can be seen that the normalized 
neutron curves can also have a positive separation when the porosity or hydrogen 
zone is greater than 40 percent. The phenomenon of a positive separation due to 
hole enlargement can readily be deduced simply by drawing an average shale line 
for the neutron curves. When the 16-inch spacing lies a considerable distance behind 
the average shale line in cased hole, the immediate interpretation of the positive 
separation in this zone is that it is due to hole enlargement. Also, the gamma ray 
curve for that zone will generally indicate a shale section. 


5—— J his log shows the 


154 





inch as indicated on the log heading. 
These lines correspond to apparent 
porosities that are read directly from 
the neutron log. 

On the gamma ray side of the log, 
it can be seen that the horizontal dis- 
tance between the minimum shale 
content line and the 100 percent shale 


content line has been divided into ten 


equal parts. The minimum shale line 
is given a value of zero percent neu- 
tron porosity correction, while each 
successive line to the right has an 


additional 10 percent correction fac- 


tor. This correction is subtracted from 


; 
the apparent directly 


porosity — aa ad 


from the neutron log, to give an ¢f- 


1 


fective porosity for that of inter- 


Zone 


GAS DETECTION WITH DUAL 
SPACED NEUTRON LOGS 


show nuclear logs ob- 
fluid filled 


Figure 6 


Figures 2-5 
} . } 


tained in drv o1 uncased 


cased wells. illustrates 


ne d ial spaced hneu- 


tiie response ol t! 
to various hydrogen contents 
or porosities in liquid filled bore holes. 


Whe n the two 


] ] : 
are normalzZea, a Positlve 


curves of the neutron 
separa- 


tion generally occurs in gas bearing 


zones or low (1-3 percent) porosity 
2° 7 bd 

zones, with little or no negative sep- 
aration in the intermediate porosity 
Cs \ positive Separation occurs 
hen the long spacing curve is sep- 
} ed (8) f ] } ot the sh wrt sp ing 
i l lOre Spac 4 

( \ on ne ron Od 
Normalization makes the two curves 


he dual spaced neutron log coln- 


cide at two selected neutron deflec- 

m points. These points correspond 
o the shale (minimum neutron de- 
lection) and to a liquid filled low 


I 


The above normaliza- 


one, 
tion technique can be done in the 
eld for any given well. In addition, 


—— ‘ + , 
an empirical reiauionsl! Ip has been 


utilizing a neutron en- 


established 
Thus, the 


carried 


vironmental calibrator. 


normalization process can be 


] 
¢ the log. 


out prior to runnin 
Che 


tor 1s a aevice 


neutron environmental calibra- 
which consists of two 
concentri 


cylinders filled with paraf- 
fin, which are placed around the neu- 
1960 
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“lq Baroid Mud Program 


IMUD PROBLEM 


ssz2 and its solution 





to contaminating water base mud proved to 
be a definite advantage. Approximately 400 
bbl of water base mud from enlarged sec- 
tions of the hole, became mixed with the 
INVERMUL mud. The resultant settling of 


This case history demonstrates again how 
Baroid provides the right combination of 
mud products to solve drilling difficulties. 
In this instance the problems associated with 
drilling in a long section of open hole 


(11,058) were: prevention of water filtrate 
to the formation, reduction of hole enlarge- 
ment, and elimination of reaming due to out- 
of-gauge bits. These problems were solved 
by selecting INVERMUL oil base emulsion 


solids and filtration increase were quickly 
corrected by adding INVERMUL, oil and 
PETROTONE. 

Successes such as this are made possible 
by Baroid’s integrated program that quickly 


ed mud. The high tolerance of INVERMUL mud brings specialized products and engineering 
tes skill to solve your mud problems. 





INVERMUL ORDINARY 
OIL-BASE WATER-BASE 
EMULSION EMULSION 

















BETTER 
COMPLETIONS 





WATER DAMAGE 
TO FORMATIONS 
MINIMIZED 


oVa\ CAO} | 


BAROID DIVISION NATIONAL LEAD COMPANY 


MAIN Orrics: e. o. e@ox 1676, HOUSTON +, Texas 
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FIGURE 4—tThis log was obtained in Ohio in the Big Lime. 
Hole size was 6'4-inch, with 5-inch pipe cemented in place. 
[he two zones were perforated 3,006-3,012 feet and 3,065- 
3,070 feet. Zones were perforated where a positive separation 
was indicated by the dual spaced neutron log. The casing con- 
tained no liquid. The lower zone was perforated first, with a 
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filled with water. 


return of gas. Then the upper zone was perforated, with an 
additional increase in gas. Production was 110 Mefd after per- 
forating both zones. After acidizing, production stabilized at 


H00 Mefd. 


The inner 


component is moved in and out of the 


oO to OT 
{ ne tO¢ iO¢ Ing 


1 prior to 


ter component to obtain a standard 


count difference for the neutron tool. 
[his count difference is used in stand- 
rdizin the neutron tool response 


® Dry hole—uncased (Figure 2). 
[Interpretation of the positive separa- 


on obtained on a dual spaced neu- 
I 


on log in dry. uncased holes is 
Ci pendent on procedures ust when 
we S were drilled 
In cable lrilling, there is gen- 
ally some water in the hol float 
ittines. Therefore, as the b pene- 
trates a formation, water is forced 
nto the well bore at the Iace of the 
Pit Because ol this invasion in sec- 
ons containing gas, a zone of high 
iter content is present near the well 


bore. Since the depth of investigation 
1 ° 7 ° ’ 
the shorter spacing log is relativels 

ste tl 


1] . ; , 
shallow, 1ts re sponse 1s greatly aliected 


the invaded zone, whereas the 


onger spacing log is less affected. This 
yhenomenon contributes in large 
two neutron 


the separation of th 
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? 


curves whic h occurs opposite 7AaS bi are- 
ing formations drilled by cable tools 
The difference in depth of investi- 


| ' 
results be- 


gation of the two spacings 


cause neutrons leaving the source are 
of various energy levels. The faste1 
ones, since they have *reate! pene- 
trating power, are able to get further 


away from the source betore capture, 


and are the ones whose gammas of 


capture are recorded by the longet 


spacing device. Neutrons affecting the 


device with the shorter spacing are 


those whose capture occurs almost en- 
tirely within the zone of invasion. 
lhese 


lower energy levels. The effect 1s 


neutrons were originally of the 
seen 


asa positive separation on the log. 


1] °.7 
if 


In the case of rotary drilling with 
air, a positive separation obtained on 
a dual spaced neutron log indicates 
either a gas bearing zone or porosity 
less than fou percent 

When drilling with air, there is gen- 
erally only a small quantity of liquid 
in the bore hole, and that is carried 


in the air stream so that drilling fluid 


FIGURE 5—These logs were obtained in Maryland, in the 
Oriskany sandstone. The well was making about 800 Mcefd 
during the temporary survey. The temperature survey was run 
in dry, 6'4-inch open hole and 4-inch pipe then was cemented 
in place. The dual spaced neutron log was run with the pipe 


invasion is practically nonexistent 
Therefore, positive separation of the 
neutron curves is the result of a differ- 
ence in response of the two spacings 
of the device to various hydrogen con- 
That is, 


the low hydrogen content ranges main- 


tents. the longer spacing in 
tains a straight line relationship of 


increasing neutron deflection to de- 


creasing hydrogen content, while the 
shorter spacing in the low hydrogen 
content range is less of a straight line 
relationship. The longer spacing curve 
deflections are greater than the shorter 
spacing curve deflections in the low 
This 
; 


relationship of the two spac ings 1s seen 


hydrogen ranges. difference in 
as a positive separation in low hydro- 
gen content ranges and porosity ranges 
from one to three percent. Thus in an 
air rotary drilled hole, gas generally 1s 
apparent due to the large deflection 


on the neutron logs. 


® Cemented cased hole (Figures 
3, 4 and 5). When a positive separa- 
tion is obtained on the dual spaced 
neutron log in a cased hole, zones are 
1960 


WORLD OIL JUNE 





f 


















Mud-Master Pumps 


RECENT SALES—MUY BUENO 
* 
six customers buy 








One of 12 trailer-mounted MM-200 pumps for one customer. 






















ifty-three mud pumps to six customers in six 
months... proof positive of the superiority of Ideco 
equipment. You, too, can look to Ideco for leader- 
ship in modern high-pressure, heavy-duty mud 
pumps proved and approved around the world. And 
there’s the right pump for your every drilling re- 
quirement in Ideco’s line of 12 all-steel models. 
Duplex pumps are available in 200, 300, 450, 600, 
700, 1000 and 1250 horsepower sizes; triplex pumps 
are available in 440, 600, 880, 1000 and 1250 horse- 
power sizes. 

If you are operating abroad remember that Ideco 
rigs and pumps are available from licensed Euro- 
pean manufacturers inspected, tested, sold, serv- 





iced and fully guaranteed by Ideco and affiliates. 


Two MM-300 pumps being assembled for testing prior 
to shipment to Argentina. 


P.O. BOX 1331 e DALLAS 21, TEXAS 
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About 
: the 
Authors 
24 A 
4 MacFarlane Ault 
Ma ZAT v ] 
WT A 4A 
” a . Robert M. MacFarlane was graduated from St. Bor 
a ‘ venture University in 1950 with a B.S. degree in chem 
PARAT a istry. He is presently manager for Birdwell stations 
\ Spencer and Parkersburg, West Virginia. Prior to this, 
: i was Eastern Area engineer. He joined Birdwell i 
56 as a research engineer, working on the deve lopment 
\ of various logging tools. Before joining Birdwell, he was 
; a . research associate in the Pennsylvania Grade Crude Oil 
Research Laboratories in Bradford. The research tl 
‘ consisted of the study and development of secondary 
recovery methods in reference to watertlooding oil reser- 
AR ATION voirs. He also has attended e AEC School in Oak 
A Ridge, Tennessee on tl ver and study of rad 
\4 A ictive materials 
; : 2 4 
siemens suit R. K. (Bud) Ault attended the Nava ectronics 
School at Washington, D. ( and later attended S 
FIGURE 6—The response of the dual spaced neutron tool to Bonaventure University. In the interim between tl 
various hydrogen contents or porosities in liquid filled bore service and college, he worked as an oil w driller. H 
holes is illustrated here. A positive separation occurs when the joined Birdwell in 1952 and s t several vears 
long spacing curve is separated to the right of the short spacing Illinois Basin area. He has served as Eastern Area 


curve. Negative separation occurs when the long spacing curve ager 


lies behind the shorter spacing curve. 


generally considered gas bearing. The 
reasoning behind this interpretation 1s: 


1. Some s during ce- 


menting of the 


invasion occul 


pipe in zones of 


porosity or permeability. 


zones, the invaded 


In oil and water 


zones have the same hydrogen con- 


tent as the virgin zone: therefore, 


the two neutron curves should read 


the same hydrogen content. 


bearing the virgin 


In 


zone has 


vas Zones, 
a lower hydrogen content 


than the invaded zone. 


Generally, the porosity of the gas 
bearing zone can be approximated by 
the short spacing because its depth 
the 
invaded zone. The porosity will be 


of investigation is mostly within 


somewhat greater than that indicated 
by the neutron deflection. 
There are exceptions in cable tool 


drilled 


separations on the neutron log have 


cased holes, where negative 
occurred in gas producing zones. A 
negative separation on the dual spaced 
curves is when the longer spacing 


curve lies behind the shorter spacing 
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for 


Bradford, Pa 


curve (Figure 6). Figure 3 shows an 
actual example log of this phenome- 


Zone A). It 


from this example that zones with low 


non can be deduced 
reservoir pressure and high porosity, 
experience considerable invasion dur- 
ing primary cementing. Since invasion 
is greater than the depth of investiga- 
tion of the tool, this log indicates a 
liquid filled, high porosity zone. There- 
fore, in old producing fields, the cri- 
terion is to test porosity indications, as 


well as positive separations. 


Wet uncased holes. Interpretation 
of the dual spaced neutron log in mud 
filled cable tool or rotary holes is as 
follows: (Logs not released at pres- 


ent 


1. Positive indicate 


bearing formations. 


separations 


gas 


2. Negative separations indicate high 
porosity, liquid filled formations. 


3. Little or no negative separation in- 
dicates intermediate porosity, liquid 
filled formations. 


the past 


Porosity can be determined by use 
16 inch spacing in zones where 
egative or no separations occur, In 
le Case Oj positive separations, the 16 


inch spacing curve will give a close 


approximat 


: : , - 
ion to the porosity r tne 


gas bearing 


zones 


IMPROVEMENTS 
In drv uncased holes, logging with 
a greater spacing is being tested. At 
present, all neutron sources are being 
Pu: Be 


sources. The gamma emis- 


replaced with Plutonium: 
Beryllium 
sions from the Pu: Be sources are neal 
zero, whereas, all other neutron sources 
This 
will improve the quality and _ resolu- 


The half life 


of the Pu:Be sources is 24,000 vears, 


have many gamma _ emissions 


tion of the neutron log. 


thus insuring a constant source 


strength 
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FIGURE 1 above) Lacq gas field has been proven 10 miles long and five miles wide 


with the west limit of the field not known. About 3,000 feet of effective closure is evident 
between wells La 105 and 107, both good producers. La 104 penetrated 2,982 feet of 
gas pay without reaching water or oil. The operators figure on at least 5,000 feet of 


effective closure. Contours are on top of the Neocomian limestone. 


FIGURE 2—This schematic drawing shows the concentric tubing arrangement used in 
producing high pressure gas at Lacq. Open hole completions are standard procedure. 
As indicated, the inner tubing string is packed off from the outer string. The annulus 
between tubing strings is loaded with a mixture of diesel oil and corrosion inhibitor to 
combat any corrosion caused by leakage of gas into the annular space 


How France produces 
high-pressure gas wells 


Concentric tubing strings  ‘™ hole pressures varying from 8,620 


Bottom-hole 
about 300° F. 


9 9,620 psi. tempera- 


loaded with inhibitor, auto- 


tures are 


matic controls are main fea- —Lacg gas field has been proven 10 
a a niles long from southeast to north- 
ures, experince nta taperec West. ine 5 mules wide from north 


tubing strings may increase to south. The western limit of the 
productivity | es Oe ee 

¢ water contact About 3.000 feet of 
structural relief had been proven at 


horizon Neoco- 


tne top ol the pay 


: mian limestone between the = struc- 
By Harrison T. Brundage urally highest and lowest producing 
Wi OIL Stall wells. It was not known whether the 
is orades to salt water al depth, 
Mw LE, CONCENTRIC strings OF spt or whether an oil rim exists 
( bit e bein ised t 
e deep, hi ressure gas wells Casing program. ‘The normal cas- 
field in southern Fran program in Lacq Gas field con- 
s field produces from zones — sists of 133g-inch_ surface string, set 
0 feet and deeper. The gas between 2,100 to 3.300 feet: a 95¢- 
COl s 16.8 percent hydrogen sulfide inch OD intermediate string set at 
me and is extremely corrosive the approximate top of the ‘Sainte- 
S bottom hole pressures are as Suzanne” shales which make up the 
9.760 psi. with flowine bot- cap rock. between 8,500 to 11.700 
JUNE 1960 WORLD OIL 


a Surface Pressure About 7000 PSI 
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’ Valve With Automatic 

: A Shut Off Device 

x y 

2 —~ To Gathering System 


—2—_ Pressure In The Annulus 
Between Tubing Strings Equals 
4000 PSI 


Radio Remote 
Controlled Valve 





Well Casing 
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a Outer Tubing 
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Inner Tubing 

















Fuel Oil With 
Corrosion Inhibitor 
Gas (Flows Up Tubing) 
Storm Choke 
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feet; and a 7-inch production string 
set at the top of the pay zone, about 
1.980 feet below the 95@-inch casing 
Table 1 
N-80 standard steel. Special alloy drill 


shoe (see Casing strings are 


pipe is not used 


Completion practice. Current prac- 
tice at Lacq is to run double tubing 
Figure 2). The annulus be- 
filled with 


diese] ol to whi h a corrosion inhibi- 


strings 


tween tubing strings is 


tor is added. Five 2-pound inhibitor 


sticks were used every 2 to 3 wecks. 


initially. This quantity of inhibitor 


assures about a 


protec tion fon 
month. In early wells, a 23-inch pro- 


duction string was set inside 4-inch 


tubing. More recent wells have been 


equipped with 27¢-inch tubing insid 


93-inch tubing. It has been possible to 
increase production rates pel well 
from 6.350 Mcf to nearly 8,800 Mct 
flowstring 


daily due to the large 


Considerable effort and research was 
exerted to develop spec ial high <* 
sistant STCE ls. the composition and 


} 


characteristics of which are shown i 


lable 2 


‘Tests now al 


being conduc ted on 


a single tapered string of J-55 tubine 
The string is t-inch OD down to 
from that 


¥ 500 feet. and 14-inch 


point to bottom It was hoped that 
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Are your Camps costing too mith? 
You can maintain superior 
quality and cut costs up to 33” if 
you use our complete camp service 


Iwo factors enable ? 


rta K inp to 
save Vou sO much money 
e Porta-Kamp collapsible 
ing units have less cubic teet to 
7 ’ 

ship and theretore reé 
ping costs by 50 romore on a 
complete camp 
e Porta-Kamp s desig 


te¢ binvicque S @¢ 


1s plus 
manufacturing 
able us to keep unit prices more 
than competitive 

The combination of these two tac 

tors contribute to overall savings as 

high as 33% oven competitive Camps 

when vou use ou complet camp 


SeTFVICe, 


SUPERIOR QUALITY 


Onoa complete camp installation 
like the one 
panving illustration, we can save 
vou $50,000 .. . and this will be a 
steel skid mounted 
camp, fully insulated, with all de- 
luxe features. While costs are re- 
duced with Porta-Kamp, quality is 
ictually improved. Our camp units 


shown in the accom- 


heavy. duty 


will have more features and bette 
materials and construction than any 
other portable building manutac- 
tured here or abroad 


SOME PLUS PORTA-KAMP FEATURES: 


Roofs 


ind tibreglass cloth 


Laminated polyester resin 
completely 
impervious to weather 

Walls treated 
termite-proot frame — aluminum ex- 
terior surface over plywood, plus 


Pressure rot and 


spun fibreglass insulation, plus 
tluminum foil, plus finished interior 
hardwood ply wood 

Floors X-membered steel skids 
using W/F Beam-insulation board 
plus heavy dutv sub flooring plus 
inlaid cork or vinyl covering. 
Equipment — To meet your speci- 
tications. 


FULLY EQUIPPED 


Qu complet camps are fully 
equipped and include everything 
necesaryv to fe ed and house person 
Here is what 
we provide kitchens 
freezer units, bath and laundrv ta 


nel in remote areas 


comple te 


cilities, air conditioning, camp wil 
ing, chairs and dining furniture 
beds, lockers linens 
cooking 


which voucmight specily 


TESS equip 
) 
merit utensils and any 


thing else 


SPEED COUNTS 


\ll Vou have to do is set up thre 
camp according to simple direc- 
tions. In all cases a complete camp 
can be put in operation in a matte 


\ complete camp like the 


of hours 


one illustrated in this advertise 
ment can be delivered to the dock 
in Houston within a maximum time 
of thirty Smaller or partial 
camps can be delivered from stock 


day S 


within a few hours 


WRITE OR CALL US 


It vou will tell us where vour next 
camp is to be set up, how many ex- 
patriates and nationals you want 
to house. and how vou want vour 
next camp to be equipped, (i.e.. if 
vou want air conditioning, electric 
kitchens, ete we will be happy 
to furnish vou with a quotation and 
show vou how Porta-Kamp = can 
etfect drastic savings vet maintain 
the verv highest qu lity available 


today 


A TYPICAL 70 MAN CAMP 


completely equipped and turnished with all necessary 


living equipment, delivered to Libya 


Fill in the cubic feet to ship on your last camp and compare with Porta- 
Kamp’s figures. The large savings in shipping costs will be obvious. 


EXPATRIATE CAMP (20 Men) 


Quantity Size Unit 
l § x32 Kitchen 
| Sx 32 Dining 
| $x 32 Bath and 


Laundry 
| OX 32 Reeter 
] 10x 20 Bunk Office 
l 10x 20 Intirmary 
l 10x 20 Recreation 
10 Sx 16 Living Quarters 
NATIONAL CAMP (50 Men) 
| Sx 24 kitchen 
l lO x 20 Dining 
| Sx 24 Bath 
7 10x 20 Living Quarters 


No extra crating 
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{ll internal equipment for collapsible units is packed 
in permanently erected buildings for shipment. 


Camp X Porta-Kamp 
Cu. Ft 2300 Cu. Ft 
Cu. Ft 2300 Cu. Ft. 
u. Ft 2.300 Cu. Ft 
Cu. Ft 2560 Cu. Ft. 
Cu. Pi 360 Cu. Ft. 
Cu. Ft 360 Cu. Ft. 
Cu t 360 Cu. Ft. 
Cu. Ft 2400 Cu. Ft. 
Cu. Ft 1728 Cu. Ft 7 
Cu. Ft 360 Cu. Ft. : 
Cu. Ft. 1.728 Cu. Ft. : 
Cu. Ft 2.569 Cu. Ft ; 
Cu. Ft. 19,325 Cu. Ft. 
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S$ 816 Expatriate Living Quarters S$ 1020 National Living Quarters 
2 men in each 8 men in each 
f S 816 S 816 ew = 
iF a 
a5 @ 
ui | 8 S 1020 S 1020 S 1020 S 1020 
S 816 S 816 on re 
5 
z S 816 S 816 rc 1 
Ss e = s. 1020 | | s 1020 | | s 1020 
k Se 3 x 
‘ S 816 S 816 a = _= 
I 2 (oo a 
: S 816 S 816 = xy 
c- = > = § 1020 SP 824 National Bath 
it a H National Dining 
1 we 
if RE 
c SP 832 Expatriate = 
\ Bath — Laundry ” Note: Model number 
d SP 832 Reefer designates size. 























HEAVY DUTY PORTA-KAMP UNITS a: . 


Porta-Kamp collapsible and permanently 
erected units can be handled like any 
other piece of skid mounted oil field 
equipment. Collapsible units can be 
moved without dismantling or collapsing. 
Knock-down feature in the collapsible 
units is for shipment at lower cost. All 
S Series units can be put on wheels with 
package wheel mountings and adapter kit. 





SP §32 


Wheel-mounted Collapsed S$ 816 units loaded on truck 
S 816 unit | for shipment 
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| PORTA-KAMP MFG. CO., IN 


716 W. 16th St., Houston 18, Texas 











TABLE 1—Here Are Typical Tubing and Casing Programs and Production Data on Wells in the Lacq Field 
| 
Phickness | 
Potal lop of of Pay Zone rime to Production b.h. flow- b.h. shut- 
Depth Pay Zone Penetrated Pubing Completion MM /scft Choke ing Press. in Press. 
Feet Feet Feet Casing Program Program days day inches psi psif 
‘ Ss S HHO) Q 510 
; ‘ I " 
Ht N 


SUress would he rea iced in the uppel 
section, while increasing daily produc- 
ion to 12 MMet. and lowerine costs 
entailed by two strings 

societe Nationale des Pet 


d’ Aquitaine 


} 

" ; 

Company operatin Lac Mele in 
7 ] ? 

omers are Gevelopil special | ic¢ 

ay tubing joint. Conventional 


Ol 
though meeting API standards, 


considered unsatisfactory for use 


jOINtS, 
Were 
the Lacq fie ld 
As of late 1958. attempts 


: , 
cathodic protection to producing @as 


LO apply 


he CAaAUSC 


WEeELIS had not heen < iccessful 


] - ~ 
of an electrified railroad that tra- 


Elec tri al interfer nce 


verses the fiele 


frustrated at- 


tempts to apply effective cathodic 


from the railroad has 


protection even to wells distant fron 


lone intermediate 


the railroad. The 
casing string also compli ates matters 

In the field gathering system. meth- 
hvdrate In- 


proved unsatisfactory du 


anol first was used as a 
hibitor, but 
Thereafter, 


was used. It is injected into the line 


to loss. diethvlene elycol 


by chemical pump downstream of thi 


knockout. Approximately 0.12 


MMct is required 


wate! 


barrels pet Glvco 
} 


TABLE 2—Composition of the Special Alloy Steels Used for Tubular Goods in the Lacq 
Area Are Presented Here. Yield Strength Ranges from 80,000 to 90,000 psi. 
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Mo Al Ni Mn Si \ 


CHEMICAL COMPOSITION 


S separated from the water at the 


] 


plant S entrance anda regen rated by 


distillation at 370° F 
Automatic control. ‘The Lacq gas 
field is highly automated. Data on pro- 
ducing wells and the gas gathering sys- 
tem are registered on diagrams and 
boards in a central control room. Inner 
string tubing pressures, casing-tubing 
annulus pressures, manifold valve data 
and other values can be read from the 
central control board, which features 
a code system utilizing lights of vari- 
ous colors. Valves to open or shut in 
produc ing vas wells. among other con- 
trol equipment, are operated by this 
microwave remote control setup from 
the control room. 
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Sulfide Stress Corrosion in Sour 
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Gas Wells, by L. Cauchois 
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WELL EQUIPMENT MFG. CORP. ial 


Divis f CHIKSAN COMPANY a subsidiary of 
FOOD MACHINERY AND CHEMICAL CORPORATION 


CHIKSAN HAMER 


HAMER 
SWIVEL JOINTS LINE BLIND VALVES PLUG VALVES 
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fast 
easy 
positive 


and it seals 
with a shot of air 





No bolts, nuts and wrenches are 
required to make-up and seal low 
pressure lines when you use the 
WECO Air-O-Union. Just a shot of 
air expands and seals the inflatable 
tube around the pipe. And break-out 
is just as easy. Deflating the tube 
releases the seal. 


With WECO Aijir-O-Unions welded 
into place on your mud tanks, suc- 
tion and return lines and fittings, mud 
systems are set up with less time, 
trouble and cost than ever before. 
Switch to low cost, time-saving, 
simple WECO Aijir-O-Unions on all 
of your low pressure lines. They are 
available in sizes 4” through 16”. 


WECO Aijr-O-Unions are avail- 
able from your supply store 
or ask your WECO or Chiksan 
representative. 
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Your industry at work 





A monthly roundup of items of interest 


iF 





about people, companies and associations 


NOMAD Regents Pick Californians as Leaders 


AS 


te 


Phe NOMADS National Board of Regents has elected its Los Angeles regents to 
lead the organization in 1960. Robert P. Gaylord (center), Wagner-Morehouse, Inc., 
was named chairman. Earl M. Daniels (left), Hydril Company, was named secre- 


tary, and Tom Ashe 


right), Globe Oil Tools, was elected treasurer. 





United Producing Company 
Opens Canadian Offices 


United Producing Company, Inc., o1 


and gas subsidiary of United Carbon 
Company has established Canadiar 
area office at Calgary, Alta 

Lhe Calgary office is the second inte1 
national area ofhice opened by United 
Producing in the past year. An office in 
Guatemala Citv, Guatemala, was opened 
last June 

James J. Statler has been appointed 
Canadian area manager. Statler has been 
active in Canadian oil activities since 


. when he was transferred to Canada 


by British American Oil Co., Ltd... as 
manager of exploration for western Can 
ada. He later joined Canadian Atlanti 
Oil Company as executive vice president 


and subsequently was elected president 
When Atlantic was amalgamated with 
Pacific Petroleum, Ltd., he was elected 
vice president. Statler is a member of the 


4 


Ps, 


The following attended the recent Advanced Petroleum Reser- 
voir Engineering Course held at Texas A. and M. College: 
Front row (left to right), J. W. Amyx, J. E. Wilder, R. D. 
E. Turnbo, J. P. Johnson, A. W. 
left to right s 


Ross, J. L. D. Cooper, N. 
McCall, D. M. Bass. Second row 
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Petroleum Group, and a_ past 
Petroleum 


Calgary 
director of the Canadiar 
Association 


Texas A&M College Completes 


Two-Week Engineers Course 
Texas A&M College has just recently, 

completed a two-weeks “Advanced Petro- 
Course 

Petroleum 


Engineering 


by the 


leum Reservoir 
which was conducted 
Engineering Department of the college 
The course consisted of eight hours a 
day lecture and computation, five days a 
week. The next course at A&M Colleg 
will be held in November of this year 
Lectures were given by three members 
of the Petroleum Engineering Depart- 
ment, including Professors J. W. Amyx, 
D. M. Bass and R. L. Whiting 
[Twenty-two petroleum engineers, rep- 
resenting 14 producing companies in 
Texas, Louisiana, Oklahoma, Colorado, 
Canada and Venezuela, attended. 


2 
+. 


4 
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G. W. Davis, 






Oil Man’‘s Golf Tournament 
To Be Held June 16-19 


The Gulf Coast Oil Center Golf lour- 
nament, referred to as the world’s largest 
golf tournament for oil men, will be held 
June 16-19 for the eighth time in the 
center of South Louisiana oil activity. 

The event draws some 700 players, pri- 
marily from Texas and Louisiana. Match 
play is held simultaneously at Oakbourne 
Country Club and the Lafayette Munici- 
pal course in Lafayette, La. 

I. D. (Cotton) Ellis, Jr., of The Atlan- 
tic Refining Company, was recently 
named tournament chairman for the sec- 
ond year. Elected to serve with him were 
co-chairmen Gaston T. White, area man- 
ager of W-K-M, division of ACF Indus- 
tries, and W. W Bill Goodson, 
president of South Louisiana Contractors 
All are Lafavette residents. 

Ellis made it known that letters of in- 
vitations were mailed out to last year’s 
players, who had until May 10 to enter 
Then, the entry list would be open to 
other men 

\ lively round of entertainment is 
scheduled for the golfers and their wives 
About 1.200 visiting ot! men and wives 
will be entertained at functions that 
include a men’s stag shrimp boil, a sherry 
party and brunch for the wives, and a 
dinner dance to be held simultaneously 
at the Oakbourne Country Club and the 
Petroleum Club of Lafavette 

Recently named new board members 
of the GCOCGA, sponsors of the tourna- 
ment, were Bill Angelle, vice president, 
National Pipe Coating & Wrapping Com- 
pany; Sid Naquin, district manager, 
Eastman Oil Well Survey; John Cald- 
well, The California Company; Charles 
Kerin, regional sales representative, Mag- 
cobar; I. R. Chalmers, district production 
superintendent, Austral Oil Exploration 
Company; Cecil Lohn, district engineer, 
Halliburton; Ray Todd, division purchas- 
ing supervisor, Shell Oil Company; Jon 
Brook, Jr., district landman, Sohio Petro- 
leuam Company; R. M. Darling, district 
production superintendent, Pan American 
Petroleum Corporation; E. D. Kendall, 
drilling superintendent, The Superior Oil 
Company: F. B. Stein, vice president, 
Pennessee-Louisiana Oil & Gas Company, 
and Earl Thomas, regional petroleum 
engineer, Sun Oil Company. 


= 
‘ 
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J. S. Thomas, M. R. White, R. K. Rains, H. W. Olinger; 
E. J. Battle, G. M. Emerick. Third row (left to right), D. L. 
Bowman, E. M. School, M. E. Lynch, D. R. Hieger, W. L. 
Davis, J. R. Sears, R. L. Smith, J. D. Mullins, J. B. Dorsey. 


WORLD OIL JUNE 1960 


JUP 





to 
PRODUCTION 
PROFIT! 


This flow-contro!l valve—the key to SARGENT hydraulic pumping systems, the most efficient yet developed—is your key to production profit. 


PROFIT = PRODUCTION — ( Installation & Maintenance ) 


When SARGENT took the long stroke unit from the TOP of the hole and placed it at the 
BOTTOM to operate the time-proved standard bottom-hole pump, things happened! 


WITH THE SARGENT FREE TYPE PUMP: 


1. Sucker rods are eliminated, along with the cost of rod replacement and tubing wear. 
2. Maintenance costs drop. No longer a need for costly crew time or expensive pulling 
UNDER THE equipment. 
3. Maximum effective long, bottom-hole stroke is made possible by the exclusive SARGENT 
design which provides positive plunger travel with pre-set valve spacing. 











TOUG H EST 4. Unrestricted application because the pump can be used on any well or on more than 
one well in group operations. 
Fl ELD 5. This pump has been operated on oil, salt water or fresh water as power fluid. 





CONDITIONS “MISSILE QUALITY” PUMPS 
“Missile Quality” represents the uncompromising excellence of product engineering and 
manufacture where “almost perfect” is not good enough. Years of experience in the 
design and production of missile, aircraft and marine components enables SARGENT to 
produce “missile quality” A.P.I. classified pumps in advanced metals and designs to meet 
any well condition — your assurance of better pump performance. 
If you are interested in “production for profit” use SARGENT. 
Talk to your SARGENT Representative and learn how profits can be boosted by lowered 
“Installation-Maintenance’”’ costs. 


CALIFORNIA OKLAHOMA TEXAS ILLINOIS 
Long Beach Oklahoma City* Odessa Grayville 
SALES Bakersfield Ratliff City Snyder ARKANSAS 
AND Ventura Pawhuska Andrews Magnolia 
| Taft Seminole Midland* KANSAS 


Huntington Park NEW MEXICO Sundown Chase 
SERVICE Santa Fe Springs Farmington Wichita Falls Russell 
Hobbs Great Bend* 
COLORADO 
Rangely 


“GOOD WILL” 
is the disposition 
of the pleased 
customer to 
return to the 
place where he 


has bee ell INTEGRITY 
Porte yaa % eS ENGINEERING CORPORATION 
Supreme Court “05 goo? MAIN OFFICE & PLANT © 2533 E. FIFTY-SIXTH ST. 
HUNTINGTON PARK, CALIF. 


*Sales Representation 


Handard of ‘Excellence Fince 1920 
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CUT STUCK 
SAND LINES 
INSIDE 
TUBING 





J. C. KINLEY CO., Licensees 


ABILENE, TEXAS—Hudson-Eads, Ine... OR 2-533) 
BAY CITY, TEXAS—j. P. Graham Cl 5-4526 
CASPER, WYOMING—C. A. White 3-5264 
CORPUS CHRISTI, TEXAS 

. eres TE 5-5367, UL 2-171! 
GLENDIVE, MONTANA—C. A. White. EM 5-3833 
HOBBS, NEW MEXICO 

Horne Well Service Co... 3-5396 


KILGORE, TEXAS 
Davis-Kemp Tool Co., Ine Sr 
LIBERAL, KANSAS 


Rainbo Service fs Main 4-3598 
LINDSAY, OKLAHOMA 

Rainbo Serviee Co PL 6-2530 
MIDLAND, 

Luceeus Service & Eqpt. Co MU 2-163) 
OKLAHOMA CITY, OKLAHOMA 

Rainbo Servies Go..... ME 4-2131, ME 4-0105 
VIDALIA, LOUISIANA 

Davis-Kemp Tool Co., Ine... , 435 
WHITTIER, CALIFORNIA 

Kiine Wire Line Co. OX 3-273! 
WICHITA FALLS, TEXAS 

Hudson-Eads, inc. 322-8584 
WILLISTON, N. DAKOTA 

Os WD occas, GR 3-6555 








Joins staff of 
Royal Bank 





R. D. Jensen 


R. D. Jensen has joined the staff ot! 
The Royal Bank of Canada’s Oil and 
Gas Department at Calgary, Alberta. 
Mr. Jensen has been associated with 


the 


il industry since 1953 and is a 
graduate Petroleum Engineer of the 


Ss 


University of Oklahoma Adv 
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R. A. Payne H. D. Ritter 





W. B. Hopkins J. A. Austin 


Ray A. Payne now heads the New 
Orleans Production District for Gulf Oil 
Corporation. Under him as managers of 
the District's various functions are: H. D. 
Ritter, exploration; W. B. Hopkins, pro 
duction, and J. A. Austin, services. Serv 
ing under Ritter in exploration are: E. A. 
Malone, district 
and A. J. Carothers, district landman 
Under Hopkins in production are: A. W. 
Habarta, district production geologist 
and G. B. Scarborough, district engineer 
The area produc tion managers are V. # 
Jones, Jr.. Morgan City: H. H. Moore, 
Delta, and E. J. Sablatura is Cycling 


ceologist, 


exploration 


Plant superintendent at Krotz Springs, La 
W. H. Medary, formerly district explo 
ration Supe rintendent ul Midland, DPexas 


for Tennessee Gas and Oil Company, 
has been transferred to Lafayette, La., as 
district: superintendent for both offshor: 
and onshore exploration operations Rob- 
ert W. Grace has been named Medarvy s 
Midland 
geologist. there. Other 
Pennessee Gas and Oil 
Dillie, promoted from a ologist to district 
geologist at Oklahoma Citv; E. M. Chris- 
tensen, landman, transferred to Lafavette 
from Wichita Falls, Texas, and R. F. 
McMillen of Denver, formerly division 
unit representative in the company s 
Rocky Mountain Division, transferred to 
Houston as unitization supervisor in th 


re placem nt at Grace was dis 
changes by 


Glenn 


trict 
1T1¢ lude 


exploration properties SCCTLION 


Krotz has been elected cor- 
secretary of California Research 
a Standard Oil Company 
subsidiary. In his new as 


Donald P. 
porate 
Corporation, 
of California 
signment, Krotz will continue 
PUnctlons and 


his present 


business WManagel respon 


sibilities 
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Jay T. Yates has been appointed to the 
public relations staff of Union Oil Com- 
pany of California. Ile was formerly with 
Pan American Airwav’s Public Relations 
1) partinient 


John Crawford, formerly Rocky Moun- 
tain Division geologist for Argo Oil Cor- 
poration, has opened an office in Denver 
for independent work 


Homer J. Stimson has been promoted to 
production superintendent in charge of 
Ada Oil Company’s operations on the 
Gulf Coast. He has been serving in the 
capacity of petroleum engineer. 


Thomas Gerald Rigney, M.D., has joined 
Esso Research and Engineering Company 
as acting assistant director of the firm's 
medical research division. He had been 
a senior physician in the Medical Depart- 


ment of Standard Oil Company (New 
Jersey 

Dr. Ruthven W. Pile, formerly chief 
geologist for Sinclair Somal at Moga- 


Somalia, has been 
chiet 


discio, 


appointed 


assistant to the geologist for 


Sinclair-B.P. Explorations, Inc., New 
York 


F. C. Aldrich, man- 
ager of The Ohio Oil 
Company's Sidney, 
Neb., 


trict, has 


production dis- 
been named 
manager of the com 
pany s newly estab- 
lished International 
Oil Sales Depart- 
ment. Aldrich wil 
make his 


ters in London, Eng- 





headquat 
F.C. Aldrich 


land 


Daniel N. Miller, Jr., has been added to 
the geological stat? of Lion Oil Company, 
Division of Monsanto Chemical Com- 


pany. 


Guy E. Campbell has been named acting 
division manager of Sun Oil Company s 
Mid-Continent Division. Campbell su 

ceeds the late George W. Chapman. Jack 
G. McQueen also has been named acting 
manager of that division’s Land Depart- 
ment, 


succeeding Campbell 


Dr. Juan Jones Para, 
Jr., has joined Moil 
Oil Company de 
Venezuela as 
ant to the production 
manager. Until re- 
cently Dr 
directo 


USSIST- 


Jones was 
of the Es- 
cuela Tecnica In- 
dustrial in Caracas, 


Venezuela. The Ven 


e7ue lan society ot 





Petroleum Engineers 
Para, Jr. was founded by Dh 


Jones 


Dr. J. J. 
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Forest A. Garb has be lected vic 
president and dire 
tor of H. J. Gruy 
and Associates, Inc., 
Dallas-based petro- 
leum engineering and 
veological consulting 
firm. Garb previously 
worked with Mag- 
nolia Petroleum 
Company in offshore 





drilling on the Lou 


isiana Coast and also 


Se in Venezuela for So 


EF A Garb cony Mobil as a res 


rVOIr cngimMeel 


James N. Gorringe has been appointed 
ssistant manager of Employe Relations 
Department of Humble Oil & Refining 
Company. 


Harrison F. Murray has been appointed 

the newly created position of chief 
tafl Production and 
Exploration Department of Lion Oil 
Company Division of Monsanto Chemi- 
cal Company. 


geologist in_ the 


John W. Cooke, Jr., chief geologist of 
Texas National Petroleum, has been 
inted a vice president of the com- 

nv. Prior to joining Texas National. 
Cooke had been in the Exploration 
Department of Continental Oil Com 


Carstens Slack has 
l promoted to 
inager ot Phillips 
Petroleum Company's 
Washington office, 
placing the late 

| D. McElvain. 
Slack formerly was 
ger of the com- 
invs Public Rela 
ns Division i1 


b esville, Okla 


Dr. Robert C. Arnold 


een appointe Cd 


Carstens Slack 


of licensing in the Standard Oil 
Company's (Indiana) Patents and Licens 
Department in tl Chicago general 

arl F, Mi ‘Clellan has en prol oted by 


Delhi-Taylor Oil Corpor: ition to district 
dman and has transferred from Dallas 
MicAHlen, Texas. He held the. stafl 
sition of area landman for the Soutl 
xas and Gulf Coast areas. In anothe 
ointment, W. D. Dobbins has been 

oved as district geologist in Me 

I] vas formerly with Forest Oil Corpo 

in Corpus Christi, Texas 


A. E. Meissner has een named district 
Sunray Mid- 


er of produ tion 


Continent Oil Company's Corpus Christi, 


s, District 


Charles F. Miller has been 


er of foreign production and drill- 


ippomnte d 
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ing for Kerr-McGee Oil Industries, Inc. 
\t the same time, Ken W. Parker was 
named project: superintendent, Bolivian 
operations; Burrell G. Taylor was 
appointed manager of Production Depart- 
ment, and Harry C. Hanna was named 
general superintendent of the Production 
Department. John I. Fisher, who continues 
as superintendent of gas contracts, has 
been given additional responsibility of 
supervising the Production Department 
engineering section 


Laszlo de Mandy has joined Union Serv- 
ice Corporation as a senior securities 
analyst of the oil and gas and related 


industries. 


H. F. Nabors has 


been promoted to the 
newly created posi- 
tion of manager otf 
production in Conti- 
nental Oil Company's 
Foreign Department. 
Formerly general 
manager of Continen- 
tal’s Central Region, 
Nabors will make his 


new headquarters in 


H. F. Nabors New York City 


Verner Jones has been named for a spe- 
clal one-year assignment as exploration 
manager for Mobil Oil of Canada, Ltd. 
(Libyan Branch) in Tripoli, Libya. Fol- 
lowing the completion of this special 
assignment he will return to the position 
he now holds, exploration manager in 
the Corporate Exploration and Produc- 
ing Department of Socony Mobil Oil 
Company, Inc. Jones replaces Roland W. 
Garwood who is being transferred to 
Mobil Oil de Venezuela. 


Edwin C. Lehner has become a patent 
solicitor in the Patent and Licensing 
Department of Standard Oil Company 
Indiana). He joined the company last 
vear as a patent searcher 


William J. Robinson, stafl 
for Sinclair Oil & Gas Company in the 
general office in Tulsa, has been named 
division geophysicist and transferred to 
Denver. Richard L. Choate, staff land- 
man with the Tulsa Division, has been 


geophysicist 


promoted to district landman and trans- 
ferred to Wichita, Kan. Choate succeeds 
Ben F. Horton who is retiring 


G. Gordon Biggar has been named vice 
president in charge of public relations 


for Shell Oil Com- 


pany. Biggar, who 
succeeds H. L. Curtis 
who recently retired, 


had been Vice presl- 
dent of Shell Oil since 
95. Biggar has been 
manager of the Pub 
lic Relations Depart- 
ment since 1952. H. 
Frank Brown has 
been named manage! 
of the Public Rela- 
tions Department G 


Biggar 








y 
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AUTOMATIC 
DRILLER 


1. LONGER BIT LIFE 
2. FEWER TRIPS 
3. STRAIGHTER HOLE 


The GEODRIL Automatic Drilling Controt 
was developed, tested and proved in the 
field by The Geolograph Company, man- 
ufacturers of the internationally accepted 
Geolograph Mechanical Well Logging 
Recorder. 

The new, automatic GEODRIL control has 
many outstanding features and offers the 
drilling contractor dependability, economy 
and safety. 

Service for the GEODRIL Control is pro- 
vided by the experienced personnel of 
Geolograph Oil Field Services. Their repu 
tation for service is backed by over a 
fifth-of-a-century of experience in the oil 
fields. 

When you drill your next well, specify 
the NEW GEODRIL Automatic Driller for 
maximum drilling efficiency. For addi- 
tional information, contact your nearby 
Geolograph Oil Field Services office 


=> GEODRIL, 
AUTOMATIC 
DRILLER 


GEOLOGRAPH as 


OIL FIELD SERVICES 
276 * Oklahoma City 1, Okla 
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M in the industr Edman R. Zink has recently resigned Harold S. Winston 
en y from the Standard Oil Company of Texas recently became asso- 
and has opened a consulting office in the ciated with Neville G. 
. ) , ) a) (>) > s 
Charles R. Canfield Petroleum Center in San Antonio, Texa Penrose, Inc., in the 
has been named. to Zink <3 worked -" past sg Te “capacity of petroleum 
7 * an exploration geologist on 1 »X AS 
he newly created a ee we engineer in the Mid- 
position ot regional! Gulf Coast, spec ializing on the Creta 
! * . 5 ; land, lexas office 


ologist on the gen 
] 


ceous and Wilcox trends 
Prior to joining Pen- 





lorat t 
fen hee Ben A. Lovell has been appointed ~ rose, Inc.. Winston 
Petroleem Compe coordinator for Sunray Mid-Continent i tall 
Oil Company’s Central Division. He suc - nis sia ds 
ration. In his new ceeds H. H. Everett who resigned recenth by the Gulf Oil Cor- 
a. gee: antens poration since 105 H. S. Winston 
vill conduct wide- Lloyd A. Lynd of Bartlesville, Okla, has 
inging geological been elevated to the office of financial H.C. Teasdel has been named chairman 
nvestigations of vice president and chief financial officer — of the board of The California Company, 
regional nature of Cities Service Oil Company (Dela- = Mid-Continent Producing, Exploration 
throughout the North C. R. Canfield ware), and G. R. Preston was elected to and Marketing Subsidiary of Standard 
\merican continent the board of that company as treasure! Oil Company of California. Teasdel is | 


: succeeded as president of Calco by K. H. 
W. L. (Bill) Douglas has been appointed John D. Moody has been employed by — Shaffer, previously board chairman of 


district landman by Southwest Gas Pro- Plymouth Oil Company as manager of — Standard Oil Company of Texas, another 
ducing Company, Inc. Douglas will work exploration in the Standard of California subsidiary 
mut of the ofhice ot Southwest (sas located company Ss operating 


Jack H. Cross has joined the staff of 
Ambassador Oil Corporation of For 
Worth as assistant to John Fallwell, man 


ager of the company’s Land Department 


n the Oil Center in Lafavette, La headquarters ofhice at 

Sinton, Texas. Moody 
Paul G. Luckhardt has joined the staff of will be in charge of 
Oilfield Research. Luckhardt previously the Geological, Geo- 
was evaluation engineer for Sohio Petro physical and Land Edmund D. Buckley, Tidewater Oil 
Company attorney, has been appointed 
head of the Western Division Lega 
Ly: partment 


leum ( ompany 


departments Moody 
has been employed by 


Hamilton P. Dendel of Chicago has been 
Gulf Oil Corporation 


ippointed district manager of The Ameri- 
can Oil Company in Rochester, N. for 20 years and left 
Dendel was formerly assistant to Execu- 


Lewellyn A. Jennings, deputy comptro 
ler of the currency, Washington, D.( 





his position ot explo- 


tive Vice President Robert C. Gunness ration coordinator in D. Mood has been elected a senior vice president 
a. . . : . D. Moody 

of Standard Oil Company (Indiana), the executive offices J ; and member of the executive committe: 

parent company of American Oil in Pittsburgh to accept his new position of the Republic National Bank ef Dallas. 





; for LEAKPROOF 


PRESSURE.-TITE 
Connections... 









COUPLINGS ® Wheeling 





LINE PIPE COUPLI 
Y%y” to 16”—Seamless, 
PLAIN TUBING COU Heat and vibration- 
1” to 4”—Seamless proof, non-solvent, 
EXTERNAL UPSET TUB ual will not shrink, crack 
%,” to 4”—Seamless -_ v baaltis or crumble. Makes 
CASING COUPLINGS A. ' 43 all assemblies leak- 
4%" to 13%”—Long or Short —_ = pressure- 
tight. Prevents rust, 
tar pe sar oe lean corrosion ond joint 
seizure. 
REAMED AND DRIFTED A. I. S. I 


1” to 12” —Seamless | 


DRIVE PIPE COUPLINGS fais yet 











6” to 12” —Seamless 


PIPE NIPPLES “Ui YY h 





All Sizes and Type 4 FISTS y 
STEEL BUSHINGS ANG Pe : , q widta a 


a LIQUID WRENCH | 


LOOSENS 
RUSTED BOLTS 


A powerful blend of fast- 
acting solvents that liter- 
ally’’ melt the rust away” 
—safe on all metals and 
alloys. 


RADIATOR SPECIALTY CO. 
CHARLOTTE, N. C. H 














' 





WHEELING MACHINE PRODUCTS CO. 


Wheeling, West Virginia 
West Coast Factory: Woodlake, California 
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Tool You 
Need for 
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You can get from Grant! 


When you order out your next Reamer —call Grant. Different 
Bote ee ey | ae er : well conditions, different formation, depth and drilling 


This is just one of the three families of Grant =; requirements, and even different preferences have resulted 
Tools made for reaming, hole enlarging and =; in three distinct Grant Reamer types to meet every need. 
stabilizing. For full information on these, and ; Then add 


a wide range of other down-hole and surface 
tools made by Grant, send for your copy of the 
complete Grant Catalog today, or see the 
Grant section of Composite Catalog! 7 


Six cutter types for every formation 
Three, six or nine point body styles 
Size ranges for all hole diameters 


and you have an unlimited selection of Grant Reamers for 
reaming any well you drill ...stocked and serviced by Grant 
in active areas everywhere. 

It pays to ream right. And to use the right reamer, call Grant — 
because only Grant makes them all! 


G. t cA NT OW TOOL COMPANY 


2042 EAST VERNON AVENUE, LOS ANGELES 58, CALIFORNIA 
Cable Address: GRANTOOL 





DISTRICT OFFICES AND WAREHOUSES 


Bakersfield, Compton, Ventura, Willows, Calif. * Liberal, Kan. * Harvey, Houma, Lafayette, La. + Laurel, Miss. * Farmington, 
Hobbs, N. M. + New York, N. Y. * Oklahoma City, Okla. * Houston, Odessa, Tex. * Casper, Wyo. * Edmonton, Pincher Creek, Can. 
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BRANCH 


CONNECTIONS 


without cutting the 
run pipe 
With Wilson Weldolet and asso- 
ciated fittings, full size and re- 
ducing size branch connections 
can be made, on site, if neces- 
sary, without cutting the run pipe. 
Self-aligning, shaped and bev- 
elled, Weldolet fittings save time 
and material, maintain full pipe 
strength, and give uninterrupted 
flow. 
Weldolets for 90° 


with weld to 
and branch 


WeldOlet 


branches 
both run 
pipes 
Sockolets as Weldo 
lets, with socket for 
branch to assist in lin- 
ing up 

Thredolets produce 
threaded outlets, 
screwed connections 


Brazolets screwed or 
socketed outlets in 
bronze, for copper or 
brass piping 

Elbolets for elbow out- 
lets and 45° branch 


connections screwed, 
socketed, or butt welded. 


Sweepolets reinforced 
connections for butt 


welding 


Please write 
for the 1960 
Wilson 
Weldolet 
Catalogue 


WILSON PIPE FITTINGS LTD. 


irvine Ayrshire Scotland 


London Office: 40 Palace Chambers, Bridge Street 


S.W.1 


Associations 
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Los Angeles NOMADS Host International Guests 

International guests and speaker at a recent meeting of the Los Angeles Chapter of 
NOMADS. From left to right (front row): Stanley Nelson of Stanvac from Sumatra; 
K. B. Jauman of Camdrill International from Libya; Charles L. Fisch, speaker, of 
Swissair; T. P. Igo of American Overseas Petroleum from Sumatra; George Murray 
of Petrobras from Brazil; (middle row), William Hendricks of Arrow Drilling Co. 
going to London; Fred Peveto of I.P.C. from Lraq; Charles C. Kane of I.P.C. from 
Oman; Jeff Goddard of Oilfield Supply from Australia; (back row), M. Donald 
Wagner of Mobil Oil Company de Venezuela; Frank R. Wilmer of Shell Company 
of Venezuela; Mercer Martin of I.P.C. from Iraq; Mitchel F. Stetson of Arrow 
Drilling Company, going to Turkey. 

Houston Geological Society 


Houston Geological Society — the 
Honors Outstanding Members 7 a Meccano eet rs were introduced 

The Houston Geological Olin Bell, H. S. McQueen, George 
honorary life memberships to Relf and Gentry Kidd. Members of the 
were McQues 
John Davis and George 


Society Dy 
iwarded 


meeting n. chair- 


awards committee 


man, Jack Colle, 
Field 


F. W. Steckmest Named to 
API Advisory Committee 
| 


W. Steckmest, manager of the 
Emplovee Communications Department 
Shell Oil Co... New York, has 
named chairman of the Advisory 
Information of the 


Tout outstanding members at a 
recently. Those re 
the award were Morgan 1 
dent of Humble Oil & 


Cram, a 


f the society elving 
Davis. presi- 
C.om- 


SCHILO! 


Refining 
pany: Ira H director, 
vice president and chairman of the ex- 
committee of Continental Oil 
Ben ¢ 
ident of the Houston Production Division — of 
of Gulf Oil Corporation, and Shirley I 


Mason, geologi al consultant and a mem- 


CCUTLVE 

Company: Belt. retired vice pres- 
| 

been 

(.om- 


mittee on Emplove 


Visitors Turn Out for New York NOMADS 


The New York Chapter of NOMADS had an excellent turnout of visiting guests at 
a recent regular meeting. Visiting guests seated are (left to right), G. Eichler, mem- 
ber of the New York Chapter from Hulett’s Landing, N. Y.; R. Walters, Mid-Conti- 
nent Supply Company; A. D. Cathey, Cameron Iron Works, Houston; R. R. G. 
Rivington, B.I.P.M., The Hague, Holland, and W. A. Triest, Gardner-Denver, Dallas. 
Standing guests (left to right), A. A. (Duke) Curtice, Caracas, Venezuela; J. P. 
Smith, Esso Standard (Libya), and Taylor Bannerman, (President, Los Angeles 
Chapter NOMADS), Technical Oil Tool Corporation. 
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Now on the oilman’s airline... 


i. | Deluxe or 
Jourist 


on every 


\| DELTA DC7 


J 























between 


NEW ORLEANS and 


a HAVANA....... $6220 
\! MONTEGO BAY $9540 
\ CARACAS .... $17360 


tourist fares 


Deluxe Royal Service for the ulti- 
mate in luxury, At mealtime, Delta 








tempts you with a delicious hot break- 
fast or luncheon. There’s complimen- 
tary beverage service, champagne with 
luncheon, three stewardesses, music, 
fast baggage handling, much more. 


Royal Scot Tourist Service, Delta’s 
name for thrifty travel, provides com- 
plimentary hot meals at appropriate 





hours, same speed, schedules and flights 
as Royal Service. Beverage service is 
available. 


all fares plus tax 








For immediate reservations, | ae a ee 
see your Travel Agent 
or call Delta Air Lines 
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American Petroleum Institute's Commit- 
tee on Public Affairs 

Steckmest, of Rye, N Y.. succeeds 
Luther Williams of Sunray Mid-Continent 


Oil Co., Tulsa. He has been a member 


of the Advisory Committee since 1958. 
lhe new chairman joined Shell Devel- 
opment Co. in 1947 at Emeryville, Calif., 
as assistant personnel director. In 1950, 
he was appointed personnel director, and 
in 1954, was named manager of Shell Oil 
Company's head office Employee Com- 
munications Department in New York 
City, with responsibilities for Shell’s 
manager education, employe training and 
employe information activities nation- 


WwW ide 


Colorado Petroleum Council 


Elects Riddell Vice President 

J. M. (Jim) Riddell, Colorado District 
marketing manager for Gulf Oil Corpo- 
ration, Denver, has 


een elected first vice 
president of the Colo- 
rado Petroleum Coun- 
cil 

Riddell was elected 
by executive mem- 
bers to fill the unex- 
pired term of Don 
Gilkison 

Gilkison, formerly 
with the Gulf Oil 
Corporation in Den- 


J. M. Riddell 


ver, recently was pro- 
moted to the position of area manager 
for Western Gulf Oil Company, with 
othices in Los Angeles 

Council officers, in addition to CPC 
President M. T. Swanson, Continental 
Oil Company, Denver, and Riddell, are 
Collis P. Chandler, Jr., president of 
Chandler and Simpson, Denver, secretary- 
treasurer, and A. C. (Bill) Rose, Jr., the 


executive vice president. 


SEG Announces Candidates 
For International Officers 


The slate of candidates for interna- 
tional officers of the Society of Explora- 
tion Geophysicists was announced recently 
in Shreveport, La., by T. O. Hall, of 
Houston, president of the society, at the 
thirteenth annual midwestern meeting. 
Hall, who is president of General Geo- 
physical Co., said the new officers will be 
elected from a list of eight candidates in 
the customary mail ballot to be submitted 
to the 5,500-member organization in 
June. The winners will take office next 
November during the thirtieth annual 
international meeting in Galveston, Texas. 

The nominees for president are A. E. 
McKay, president of Continental Geo- 
physical Co., Fort Worth, and J. P. 
Woods, director of the geophysical lab- 
oratory of The Atlantic Refining Co., 
Dallas. 

John C. Hollister, head of the depart- 
ment of geophysical engineering at Colo- 
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G-138 


39 bhp at 1800 rpm 


The 4-cycle, 4-cylinder G-138 is available as an 
engine assembly or in open or enclosed power 
units — equipped to fit your particular job. 


Like other engines in the Allis-Chalmers line, the new 
G-138 is tough and economical. It’s tough because it 
was built for demanding tractor service. One look at 
its rugged construction convinces you it will do your 
iob better. 

Mass production makes the G-138 economical to buy 
— advanced short-stroke design makes this POWER- 
CRATER engine economical to run. Exclusive Allis- 
Chalmers combustion chamber, with crater-shaped 
pistons, controls combustion for big-power output as 
well as excellent fuel economy. Advantages like wet- 
type cylinder liners make for low-cost, easy mainte- 
nance. Parts and service are close by at thousands of 
Allis-Chalmers dealers. 





In diesels it’s the 


POWER-CRATER Engine 

















Put new PEP* into your jobs. Arrange today to 
have one of these tough, economical engines go to work 
making more money for you. Allis-Chalmers, Milwau- 
kee 1, Wisconsin. 


*Packages of Economical Power 














G-138 G-149 G-226 
Displacement, Cu In 138 149 226 
Maximum horsepower 39a 45(a 67(a 
(gasoline) 1800 rpm 2000 rpm 1800 rpm 


POWER-CRATER is an Allis-Chalmers trademark 
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21000 diesel 









21000 and 16000 








The amazing 21000 and 16000 diesels are exceeding expec- 
tations wherever they are used. The turbocharged 21000 
uses 8 to 27 percent less fuel than any other engine in its 
class — and has stamina to match! Torque is consistently 
high, acceleration is tmmediate. Starting is fast, too, even 
at sub-freezing temperatures and without starting aids. Find 
out more about these and other diesels in the Allis-Chalmers 
line — various models and sizes to 516 hp. 


340 hp 
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The simple rack-and-pinion 





system 
JENSEN Rotary Balanced JACK can be ad- 
justed by one man—standing on the ground. 
Provides a smoother stroke throughout the 
pumping cycle. Assures longer, trouble-free 


W. R. Ranta New President 
Of Tulsa Well Log Group 


Wavne R Sinclair Oil & Gas 
Company. residency 


Ranta, 


has assumed. the 


f the Tulsa ¢ haptet of the Societv of 
Professional Well Log Analysts J ] 
Carothers, Phillips Pets n Company 
has been elected the new technical vice 
president. Ranta was dent and 
fills tl hnexpired sident of 
Dor By Philly : Con 


Dany 


Offshore Operators Group 
Names Officers for 1960 


The Offshore 


group of oll Operators mi the 


Operators Committee, a 


voluntary 
Gulf of Mexico. recently nan 


ed its 196M! 


on the 


service from sub-surface equipment as well 


as the pumping unit. Uses less 
power too! It will pay you to 
investigate—let us tell you of the 
benefits obtained by 
present users! 


STOCKED BY YOUR 
LOCAL SUPPLY STORE 


Made by JENSEN BROS. MFG. CO., INC. 


P. O. Box 477-D, Coffeyville, Kansas 


Export Offic 250 Park Avenus 


New York 17, N. Y 


ONE MAN 


ADJUSTMENT! 
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This is 
Jensen's 


They are J. W. Pittman, Shell 
Oil Company, New Orleans, chairman; 
\. J. Laborder, Offshore Drilling and 
Exploration Company, New Orleans, vice 
Alford, Continental 


Hlouston, secretary 


office rs 


chairman, and Rex 


Oil ¢ ompany, 


»«) 
some De 


firms owning 
Gulf, the OOC. has 


gap in regulations of 


Composed of 
mineral leases in the 
helped to fill the 
governmental agencies resulting from ex 
offshore 


ploration and production ol 


pe troleum 


Hosford State Chairman of 
Texas Mid-Continent Group 


Hosford, 


coordinator for the 


Houston, 
Domestic Production 
Dept., Gulf Oil ¢ orp., 
has taken over No. | 


spot in the 


| uvgene OperatLons 


lexas oil 
and gas industry's oil 
information program 

\s new state chan 
Oil Infor- 
mation Committee of 
Pexas Mid-Continent 


man of the 






: 
eS 4 


Oil & Gas Associa- 
- tion, Hosford will 
a. direct activities of 





; . 1.500 volunteer oil 
E. Hosford 

men and women who 
the Texas OI programs 


Dallas. IS the ASSO- 


ire active mn 
Estill S. Heyser, Ji 
lent 


ciation s preside 


Cooley New Chairman of 
Mid-Continent Oil and Gas 
Webb B. Cooley, Mobil Oil Company, 
Dallas. has beet of the 
| taxation committee of the 


Oil and Gas Association 


1 elec ted ( hairn an 


and loca 


Mid-Continent 


State 


Cooley succeeds Leonard T. Oswald. 
Sinclair Oil & Gas Company, Tulsa 
New vice chairman is A. M. Kallenberger, 
Amerada Petroleum Corporation. Kal- 
lenberger succeeds Cooley. William H 


Morris, Sinclais 
\\ H. Garbade, 
Corporation; J. W 
all of 
board of the 


\ssociation 


Desk and Derrick Sets 
September Convention 


The Association of Desk and 
Clubs of North America have made plans 
to hold its ninth annual convention at 
the Sheraton-Cadilla Hotel 1 Detroit. 
With “Horizons Unlim- 


selected as the theme for the con- 


Oil and Gas ( ompany; 
Petroleum 
Pexaco Inc.. 


Crescent 
Rawley, 
lulsa. were elected to the general 


Mid-Continent Oil and Gas 


Derrick 


September 3 D4 
ited, 
members, 
representing the 115 clubs in the United 


States, Canada and Hawaii, are « xper ted 


vention, approximately — 1,000 


to be present when the two-day meeting 


convenes. 
Plans are 


underway to present indus- 


try speakers, together with informative 
programs of special interest indicative of 
1) sk and by rrick's second decade 


Miss Sarah Anderson, Wayne Oil Com- 
pany, is serving as chairman of the Gen- 
eral Arrangements Committee, with Co- 
chairmen Miss Jean Mortimer and Miss 
Helen Kennerly, Standard Oil Company, 
from Detroit, the 


all of whom are hostess 


club. 
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POWER END DESIGN 


In place of bulky steel castings, a smooth, easy to 
handle steel fabriform frame is used. Fabriform 
construction allows critical stress areas to be rein- 


forced scientifically, and it is as strong, yet lighter 





than castings. The massive main gear, of wear- 
resisting heat-treated forged steel, is designed to 
handle the highest of mud pressures. It is matched 
with a long-wearing, heat-treated forged-steel 
pinion, machined integrally with its shaft. Roller 


bearings, used throughout, reduce power loads and 





eliminate need for bearing adjustment. Crosshead 
guides (slippers in larger pumps) can be replaced 


for added years of pumping. 





FLUID END DESIGN 


Steel castings are electrically welded into compact 
fluid ends to handle the highest of mud pressures. 
Suction passages are large, direct and smoothly 


curved to speed fluid flow, even when pumping heavy 





muds. Use of one suction eliminates dead spaces 
which tend to restrict flow. A separate pot for each 
valve provides easy access to valve chambers. Screw- 
type valve-pot covers speed valve replacement. 


Patented “exposed” liner construction prevents 











costly washouts and damage to liner or fluid ends, 
because leaks can be spotted and packing tightened 
before damage occurs. Screw-type stuffing box 
glands apply an even pressure for packing and 
eliminate uneven packing wear and scoring of 


piston rods. 





MANUFACTURED AND 
SOLD WORLDWIDE BY 


CONTINENTAL- EMSCO 


Serving the Oil and Gas Industries 
Worldwide 
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Signing on the Dotted Line 


R. C. Sweet (left) of the Sweet Instrument Company of Houston has been awarded a 
contract to build a high speed electronic analog computer. The contract was awarded 
by Weaver W. Adams and Lynn W. Brasher (far right), executives of The Geophysi- 
cal Analog Research Corporation, Houston. The computer will be used to solve 
highly complex geophysical problems related to the delineation of oil or gas-bearing 
subsurface structures. The computer, which is to be completed within three to four 
months, will be the first of its type to be designed and built specifically for use in 


the field of exploration geophysics. 








W. H. Newman Paul Hansen 


W. H. (Bill 
Fishing Tool Division of Wilson Supply 
Company, and will make his office in 
Houston. Also, Paul Hansen has _ been 
appointed regional sales manager for the 
International Division of Wilson, and 
will make his headquarters in Houston 
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Newman has joined the 


R. W. Rogers has been named sales 


representative for Bradford Motor Works 
Kansas territory, with headquarters in 


Lyons, Kan 
A. F. Beale, Jr., has been appointed di- 


rector of research for Dowell Division of 
Dow Chemical. He succeeds Dr. W. W. 


Love, who has become a_ research con- 
sultant 


A. ci. Oden has Deen promoted to the 
position of eastern regional sales) man- 
ager and manager of Export Sales for 
The McEvoy Company. 


Jarvis Watson has joined Well Equip- 
ment Manufacturing Corporation as sales 
representative in West Texas. Blackie 
Marshall of Odessa, Texas, will continue 
as a representative there, giving Well 
Equipment two representatives in West 
Texas. 


Field Tested and Approved 


150 psi working pressure 





products, use Readers’ Service Cards, last page 


George Abadjian was 
recently appointed 
by MacPherson- 
Ridgeway Petroleum 
Equipment Company 
Lebanon, 


in Betrut, 


as then 


technical 
sales representative 
in Tripoli, Libya, 
where he will De in 
permanent residence 
\badjian is a petro- 
leum engineer and a 
eraduate of The Uni- 


versity of Texas 





G. Abadjian 


Charles Carter has been appointed dis- 
trict manager in the New York Region 
for Grove Valve and Regulator Com- 
pany. 


Jack Stewart has been named Domestic 
Sales manager for the Mission Manu- 


facturing Company. Stewart has been as- 


sociated with Mission for 19 years, Join- 
ing the Engineering Department in 1941. 
In his new position, Stewart succeeds 


T. T. Fullinwider who was recently 
named vice president of Mission 





Jack Stewart H. Siegley 

Harry Siegley has been appointed dis- 
trict sales manager in Dallas for the 
Baash-Ross Division of Joy Manufactur- 
ing Company. Siegley will handle both 
domestic and export sales in the Dallas- 
Fort Worth area, 
far north as Wichita Falls, Texas. Sieg- 
lev has been with Baash-Ross since 1952 


covering territory. as 


as a district sales manager. 


R. Z. (Bob) Mendenhall has recently 
rejoined the Sales Department of Macco 
Oil Tool Company, Inc. Mendenhall was 
formerly sales manager of the Gas Lift 
Division of Guiberson. 


WRITE FOR NEW 
VALVE BULLETIN 
P. 0. Box 1739, Tulsa 
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PRODUCT OF W-K-M’s 


FLOATING SEATS 
MAKE THE SEAL 


Seats are specially formulated rubber 


molded to a hardened steel insert. 
They float against the gate. When 
the gate closes, line pressure forces 
the gate against the downstream seat 
making a tight seal. The upstream 
seat maintains its seal against the 
gate for an upstream seal. The valve 
provides a tight seal under little or 
even no line pressure or under vac- 
uum conditions. 














“Smooth sealing...upstream and down 


W-K-M’s new 
Pressure Sealing Gate Valve 


Almost without effort... you get a tight seal on both sides of 
the line. The secret? A unique seat design that puts line pressure to 
work for you. The greater the pressure, the tighter the seal! 

Seats automatically adjust for wear . . . automatically relieve 
excessive body pressure. And on-the-line overhaul is easy. 

Specify W-K-M’s economical new Pressure Sealing Gate Valve 


for pressures to 720 psi (cwp) and temperatures to 250° F. Sizes 2” 


through 30”. At leading supply stores everywhere. 


WRITE FOR CATALOG 1200 


pivision or QCf invusrtries ! 


INCORPORATED 
P.O. BOX 2117, HOUSTON, TEXAS 1 
sii ei a hein ch it i sah ep Ribas tabla ella cai anc én 
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QO. F. Henning has been appointed mat 


keting manager for ‘Texas 


tation Division's Instrumentation 


t Group at Houston 


N. A. Lee Guill has been named Eastern 
f Chiksan 
Newark. 


Regional sales manager « 


Company, with headquarters in 


J 


W. C. Henderson has been appointed 
manager, Utility Sales, and A. W. Leigh- 
ton has been appointed manager, In- 
dustrial Sales, Los Angeles District, for 


Allis-Chalmers Industries Group. 





OILFIELD 


Instruments 
Incorporated Geosciences & Instrumen- 


) 
rod- 





DRILCO Ol TOOLS. INC. 
SN 

















Newest of Drilco’s Equipment Facilities 


This Drilco Oil Tools, Inc., shop is now under construction and is located near the 
airport on the southwest side of Laurel, Miss. Drilco will manufacture new drill 
collars for distribution in Mississippi, Alabama and Louisiana. Facilities for mainte- 
nance service on drill collars will also be provided, as well as serving as a warehouse. 


OILFIELD TRUCK AND FLOAT 


Thornycroft Sandmaster 252”’ wheel base Oilfield 
Truck. Hands-England full Oilfield Body. 60,000 
Ib. winch, heavy duty gin poles, winch operated 
gin pole risers and folding SAE king pin. 

Hands-England 75,000 Ib. capacity, tandem axle 
Oilfield Float 30’ 0” long and 9’ 6” wide, folding 
support legs and inverted 36” fifth wheel. 

Truck and Float on Michelin 18.00 x 25. Saharc 
” sand tires. 


TRANSPORTATION 


OILFIELD FLOAT 
Hands-England 75,000 Ib. capacity tandem axle 
Oilfield Float 30’ 0” long and 8’ 6” wide, folding 
support legs and inverted 36” fifth wheel 
Float on 11.00 x 20 — 14-ply tires 





OILFIELD FLOAT 
Hands-England 25,000 Ib. capacity single 
axle Oilfield Float 24’ 0’ long and 8’ 0” wide, 
folding support legs and SAE king pin 11.00 
x 20—12-ply tires. Steel stake sides 





OILFIELD TRUCK AND FLOAT 


Scammel! Constructor 261’ wheel base Oil- 
field Truck. 

Hands-England 75,000 Ib. capacity tandem 
axle Oilfield Float 30’ 0’ long and 9’ 6” wide, 
folding support legs and inverted 36” fifth 
wheel. 

Truck and Float on 14.00 x 20—18-ply tires 








HANDS-ENGLAND OILFIELD EQUIPMENT LTD. works Road, Letchworth, Herts., England. 


Telephone: Letchworth 600 Telegrams 
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Oil, 


Letchworth. 


Cables: Oil, Letchworth, England 
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Claude B. Nolte, vice president of Barton 
Instrument Corporation, was named to 
head the established program ol 
Advance Product Planning and Research 
to broaden the company’s product base 


newly 


and develop and widen business pros- 


pe CES. 


L. G. Moreland, Jr., has been appointed 
chief engineer for 
M & V Tank Com- 
pany. Moreland 
gan his career 
M & \ 
helper in 1 


be- 
with 
as a We Ide r’s 
ulsa, and 
later moved to the su- 


perintendent s office 





of the tank com- 
pany. Also, Horace 
Darnell has been 
added to the sales 


staff of M & V. 
Darnell was formerly L. G. Moreland 


employed by Oilwell Supply Company 
W. M. Fitzgerald is the supervisor of the 


Brown Oil Tools, Ine.’s, Beaumont, 
1 nas, 


new 


Store 


Sam Earnest is the new manager of the 
Oil Field Equipment Division of Delta 
Tank Manufacturing Company's Lafa- 
vette, La., branch 
Jep Woody has been promoted to sales 
coordinator for Magnet Cove Barium 
Corporation, one of 
the Dresser Indus- 
tries, in the West 
lexas region. Woody 
formerly was sales 
representative in the 
region. Harry Allred, 
sales and service engi- 
Mineola, 
Southeastern 


Suc¢ eeds 


neetl at 
Pexas. 
region, 
Woody as sales re pre- 
sentative in the West 





Texas region. The P 

West Texas region Jep Woody 
office has been moved from Fort Worth 
to Dallas. 


R. G. Miller has been appointed assistant 
to the president in charge of special as- 
signments for BJ Service, Inc., a Borg- 
Warner subsidiary. 

JUNE 
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Step up your drilling efficiency with the TOTCO 
Drilling Recorder— the revolutionary instrument that’s 
proved itself time and time again in more than two years 
of field use. This recorder delivers three readings simul- 
taneously—rate of penetration, drill string weight, and 
torque or pump pressure—all on the same chart! 

A valilable now _Designed by TOTCO to improve drilling efficiency by 
giving you maximum supervision over rotary rig opera- 
tions. Measures rate of penetration mechanically for 
precise readings that tell you at a glance: time elapsed 

for export sale 7 domestic lease for each foot drilled... number of feet drilled per hour... 
™ total depth... formation changes... drilling time...and 
nondrilling or down time! 

A unique hydraulic system provides readings (in 
thousands of pounds) on total drill string weight in 
suspension, weight on bottom and changes in weight. 
A hydraulic system that determines torque pinpoints 
tight spots in holes and indicates locked cones and other 


factors affecting torque. 
DRI LLI NG R ECORDE R = pe iestaie to the torque record, a hydraulic 


system can be used to measure pump pressure, which 
provides an accurate reading on the actual pressure in 
eal.com 1 te , the mud system, variations in pressure caused by equip- 
UU, | ment performance or changes in the mud system. 








The TOTCO Drilling Recorder is available now for 
- , 44> ¢ 1 export sale and on a daily rental or term lease basis 
CITC I throughout most of the United States. WRITE TODAY 
FOR FREE BROCHURE! 
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\ | \ BROKEN BY ROTARY. TABLE 
TECHNICAL OIL TOOL  \ Sahad tome mr bt PF 
Yay " " } ¥ 
Corporation te, Ave Bi Prot 
joie ae an a , . “ Pte. F#F2 
1057 North La Brea Avenue, Los Angeles 38, California | —— 
EXCLUSIVE DISTRIBUTORS: = 
California —The Republic Supply Co. of California; | Sa 
Domestic —The Continental-Emsco Company, => TOTAL WEIGHT OF 
a division of Youngstown Sheet & Tube Company; va DRILL STRING: 150,000# 
. ; (DRILLING WEIGHT OF 
Export—Lucey Export Corp., New York City 5 STRING: 10,0008 BZ 
WEIGHT ON BIT: _} le ay 
50,000¢ “3 BZ ‘ 
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Suppliers’ notes 





Leonard Tucker and Bob S. Lee hav 
been appointed factory sales representa 
tives for Jones Sucker Rods by The 
S. M. Jones Company. 


Joe W. Hammond, staff supervisor of 
foreign operations for Seismograph Serv- 
ice Corporation, | een elected assist 
nt vi president fr the company 
Harold B. Bruwelheide has been named 
ntrolie: nd treasure f the Byron 


Jackson Division of Borg-Warner Cor- 
oration. He replaces Franklin Sloff who 
I | 

ng transferred to a new position at 


; 
is bel 


Borg-Warners Chicago headq 


1 


THINK OF 


— =~ GUIDES 


AS 
INSURANCE..: 





We all insure our valuable equipment against accidental 
damage or loss. Why not help insure expensive tubing 
and sucker rod strings against unnecessary wear and 
service by making a small investment in OIL STATES 
Rubber Sucker Rod and Tubing Guides? 


IT JUST MAKES GOOD BUSINESS SENSE! 


Invest a little to protect a lot. Oll STATES Guides 
protect your tubing and rods because they: 


* Prevent metal-to-metal contact between rods and tubing 


® Centralize tubing in casing, minimizing “‘breathing” 
of tubing 


* Lessen wear on pump by deadening “rod whip” 


* Prevent paraffin build-up when properly spaced 


OIL STATES RUBBER SNAP-ON GUIDES ARE EASILY INSTALLED AS RODS AND 
TUBING GO INTO THE WELL. THEY DO NOT OBSTRUCT FISHING TOOLS. 


‘Oilfield Rubber Products Of Matchless Quality” 


See your local Oil STATES Field Representative for additional information or write or call — 


pie OIL STATES RUBBER CO. 


P.O. Drawer 152 @ Arlington, Texas 





OSR-12 
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CUT-A-WAY VIEW OF 


PRODUCTION STRING 
co 





TUBING 


SNAP-ON GUIDE 
i. 





\ 


SUCKER ROD 


SNAP-ON GUIDE 


)] 








| New Face Lifting for EIC 












This drawing shows how the new Electro- 


dynamics Instrument Corporation quar- 


ters on the Old Spanish Trail in Houston 
will appear when renovations are com- 
pleted. The building is being redecorated 


| and renovated for occupancy by EIC 


January 31. The electronic instrument 
manufacturing company is now housed 
in three separate buildings in southwest 
Houston. 


B. R. Fry has been transferred and ap- 
pointed superintendent of the Drilling 
Mud District for Baroid Division Na- 
tional Lead Company. He will cover 
Mississippi, Alabama, North Carolina, 
South Carolina, Georgia and Florida, 
with headquarters in Jackson, Miss. Also, 
Rex Haile has been appointed sales rep- 
resentative in the company’s East Louisi- 
ana area, with headquarters in the New 
Orleans office 


W. Tom Pearson has been promoted to 
general sales managet 
of Atlas Pipe Inc., 
Division of the Atlas 
Bradford Company. 
Pearson joined Atlas 
Pipe in 1958 as sales- 
man; prior to that he 
had been district sales 






manager in Houston 
for Lone Star Steel 
Company. He has 


me F 
held positions as pur- 
chasing agent, and as 


salesman with other 


firms in Houston. W. T. Pearson 


Russell J. Wisecup, supervisor of rotary 
equipment for The National Supply 
Company in Venezuela, has been trans- 
ferred to the Export Division headquar- 
ters in New York City as division engi- 


neer, Drilling. 


J. Robert Ferguson, Jr., has been ap- 
pointed assistant vice president, Design 
and Construction in the Engineering 
Department, of the United States Steel 
Corporation. 
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F. L. Waller 


W. Leo Cypher 


W. Leo Cypher has been named a dis 
in the Rocky Moun- 
area for Baash-Ross Division of Joy 


Manufacturing Company. H_: 


sales manage! 


will head- 


irter in) Denver Also, F. L. Waller 
s been transferred to Houston as dis- 
sales representative He had been 
tions manage ff the companys 
(odessa Texas pla t 
Leonard W. Burk has been appointed 
store manager for the Oil Well Supply 
Division of U.S. Steel at Graham, Texas 
Other appoimtments inc lude: Harold E. 
Shuck as field representative at Taft, 
Calif., and Bobby D. Graham in the same 
sition at Bakersfield, Calif.: James E. 
Goff has been named sales representa- 


it Harmony, Ind., and Frank James, 
Jr., a district representative at Great 


d, Kan 


Monroe has been 


L. AL J. 


appoint d 





ssistant to N. G. Cummings, vice presi- 
nt of The National Supply Company. 
He will have his 
headquarters in 
Houston Monro 
joined National Sup- 
ply as a floor clerk 
in the Shreveport, 
La.. Store In L945 
Appointed store man- 
agel ail I Dorade, 
Ark., in 1946, and at 
Kilgore, Texas, in 
1948. In 1949 he 
served as a city sales- 


L. A. J. Monroe 
and 
New 


man in New Orleans, 
district of the 


District 


has been a Manage l 


Orleans since 195] 

F. H. Trones has been appointed Mid- 
for Byron 
subsidiary of 


western Regional manage 
Jackson Pumps, Inc., a 
Borg-Warner Corporation. 


F. B. Barnett has been appointed city 
sales manager at Fort Worth for Jones & 
Laughlin Supply Division. Other changes 
made by the company include: QO. A. 
Bergmann who was appointed regional 
salesman, Tubular Products for Central 
Region in Oklahoma and Kansas; H. L. 


Kymen appointed regional salesman, 
; Py} 


Tubular Products for the Gulf Coast 
Ry JION;S R. 2s Dallas was assigned as 


} 


f 


esman at the Amarillo, Texas, District 
sales office; J. W. Snyder, 


transferred from Alice to Luling, 


salesman, 
Texas; 
JUNE 


1960 WORLD OIL 


W. M. Wilkinson, agent, transferred from 
Freer to Alice, Texas; S. D. Bull, assigned 
as salesman at Laurel, Miss.; J. N. Ryan, 
salesman at Midland, Texas, transferred 
to Clarksburg, W. Va.; W. E. Hamon, Jr., 
salesman at Midland, Texas, now assigned 
the Dallas office; C. V. 
Hester, promoted from senior clerk to 
Midland, and F. E. Vander- 
built, salesman at Graham, Texas, 
to McComb, Miss. 


to city sales 
salesman at 
was 


transferred 


Dillard R. Thomas has been appointed 
Sales of the Eastern 
Reed Roller Bit Com- 
Thomas replaces John 


Division manager 
Hemisphere for 
pany of Houston 


Orton who resigned 


 eneinae 
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D. J. Sargent has been named assistant 
division manager for Halliburton Oil 
Well Cementing Company’s New Or- 
leans Division. R. W. Graham has been 
named the new divi- 
sion engineer for 
Halliburton’s Denver 
Division, John Ban- 
ister, who been 
division enginee1 
Denver, 
promoted to assistant 
division manager for 
Halliburton’s Lub- 
bock Division, and 
Leroy Muse has been 
named testing and 
tools superintendent 
Oklahoma City Division 


has 
at 


has been 


D. J. Sargent 


for the firm’s 


NORRIS 
SUCKER 
RODS 


Write for complete Sucker Rod Bulletin 





W. C. NORRIS, MANUFACTURER 







POLISHED BODS . COUPLINGS 


NWORRIS P. O. BOX 1739 @ TULSA, OKLAHOMA 
. P Buy From 
y RANCHES: Gr Bend, Kan orp. hristi, Hous- 
QUALIT 4 ra xi gore ees w ch mo Falls Tonen Oklahoma NORRIS 
SUCKER RODS City, Oklahoma; Salem, Illinois; Casper, Wyoming Distributor 
Farmington, New Mexico; Edmonton, Alberta, Canada. 


DIVISION OF DOVER CORPORATION 
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Suppliers’ notes John L. Young has been appointed vice 


president, Engineering Technology, for 
United States Steel Corporation. He will 
— = a oo oon be concerned with foreign and domestic 

. al engineering developments Also, P. S. 
Weaver was appointed assistant vice 
president, Appropriations, and Samuel 
Naismith was appointed assistant vic 





added to. the sales 
staff of W. C. Norris, 
Manufacturer, as a 
sales representative president, Facility Planning 
in the West Texas 


Sales Division al , i 
i l, ind Thomas A, Nuedecker has joined Pohly 














will headquarter at Exploration Company as chief geologist 
Hobbs, N. M. Kyl In his new position, Nuedecke1 will be : . 
was formeriv associ in charee of coordinating exavity swir- J. E. Lyons J. B. Hill 
ated with Oil Well vevs in the United States, South America 
Supply in Gainesville, and other areas where Pohly gravity John E. Lyons, formerly sales manager 
Fexas Don Kyle crews are active of the Drilling Mud Department, Mar- 
keting Division, of Magnet Cove Barium 
~ | Corporation (Magcobar), has been ap- 
pointed vice president, Customer Rela- Tw 
tions for the Department. Frank Loe, M 


HY 
/s 


vice president and assistant manager of 


e ° 
Retrievable the Marketing Division, has assumed ie 


charge of the Drilling Mud Department 


: his 
TUBING STOPS one biti tas been appointed pre! 
e exec 


dent of Pacific Mud Company, Califor-  { 



























nia affiliate of Magcob; He has been | a 
and STANDING VALVES __ 10% Mostar" inches |g 
aie et sleets Halas “eo with 

‘i yart 

e Simple to run ee 

‘ : ‘ Coo 
e Easy to move and reset Engineered Oil Tools, Inc., ree 

e Positive setting Opens Two New Warehouses pres 
e Useful safety tools for open-ended tubing oe eered Oil fits Phe pol stab- Ne 
shed new regional warehouses and ser 

e Reliable piston lift stop y ice points at Odessa, Texas, and Okla Soc 

. oe i ti | homa City . 
e Available in 1/2” through 3” sizes { — | i © 

S : According to Peck Meier, company a 
general manager, regional service points din . 

TYPE “A” TUBING STOP were needed to give operators fast, on- XN 
| the-spot service on equipment manufac- - 
i le ired by the company, used by the aby 

Standard Fishing Neck — pany, Per 
operators in the West Texas and Mid- = 
Hard, Sure Grip Slips Continent areas. The company also re- ve 
; quired warehouse facilities for products sage 
r— Positive Hold-down of from which to serve local supply stores * 
Slips While Running The West lexas branch is at 2027 1 Piet 
Second Street, Odessa, and W. B. Jen- tiviti 

— nings is in charge of its operations. The dh 
FP RETRIEVABLE Mid-Continent warehouse and service | ke 

STANDING VALVE brane h ay Fees tae — and | and 

a is at SULT South igh, ahoma Cty 

Koe 
Positive Action Rubber Sleeve Pack-off — ad 


Brazilian Representatives 











. . , K, 

Hold-down Against Fluid Flow Named By Brewster Company Prive 

Patented Knowlton Setting Slot Control Slips ——j_= Sociedade Importadore de Equipamen- has 

tos Ltda has been appointed sales and of tl 

service representative in Brazil by ‘The er ( 

Use as Tubing Stop in Piston Lift Brewster Company of Shreveport, La = 

Sidel, as the new representatives have ment 

been known, have their main offices in TT 

: : ' P Rio de Janeiro and employs a staff of ' 

Creatively engineered production tools available from cushecess ichelina semiiens teaineets recto 

; ; ; , @ r ing e Ss to re 2 Oon- quirl 

Harold Brown Company in all Oil and Gas Production - a - ange ead wee 
C-SDO SCI ce. 

Areas. Organized in 1941, Sidel has turned La 
more and more of its interests to the new 
petroleum industry since its development prese 
in Brazil during recent years. Among and 

HAROLD BROWN in Brazil during recent years, Among OA. 
COMPANY can and European manufacturers of a men 
complete range of products to serve the ) a 
P. 0. Drawer 25047 © Houston 5, Texas - & petroleum industry, from exploration and emg 
Phone: JAckson 6-4411 4 production to transportation, refining and rt 
3 storage of petroleum and its by-products sat 
JUN 
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Twenty-Five Year “Pin-Up” Man 


M. G. (Mac) MeCool (right), president 
of American Iron and Machine Works 
Company, Inc., was recently presented 
his 25-year service pin by Elmer Rubac, 
executive vice president. McCool has 
served as president and general manager 
of American Iron since 1949. He started 
with the firm in 1935 in the Sales De- 
partment in West Texas, where he also 
served as district manager. In 1940, Mec- 
Cool was appointed general sales man- 
ager and moved up to executive vice 
president in 1946. 


New Supply Store Opened By 
Sooner Pipe & Supply Corp. 


Sooner Pipe & Supply Corporation 
ecently opened a new oil field supply 
store in Borger, Texas. It is under the 


store 


Dic k Nash, 


Nash previously served in the capacity 


direction. of manager. 


f field salesman at the firm’s store in 
Perryton, Texas. Other personnel at 
Jorger include Claude Rodawalt, field 


] 


salesman; Gene Pugh and Jimmy Daniels 


S Storemen. 


Lvle Wells is in charge of the Pampa 
District office, and will coordinate ac- 
tivities in the Oklahoma-Texas Panhan- 
dle area, which includes stores at Chero- 


kee and Buffalo, Okla., and Perryton 


ind Borger, Texas 


Koehring Company Acquires 
Larkin Packer Company 


Koehring Company, manufacturer of 
and industrial equipment, 
has signed a contract for the acquisition 
of the complete business ot Larkin Pac k- 
er Company of Waxahachie, Texas. The 
announcement was made in a joint state- 
Steelman, Koehring 
Larkin 


transaction, approved by the di- 


construction 


ment by Julien R 
president, and W. H. 

Phe 
rectors of both companies, involved ac- 
quiring all of the the Larkin 
Packer Company. 

Larkin Packer will be operated as a 
division of NKoehring, 
present name. W. H. Larkin, president, 
and J. J. Larkin, Jr., executive 
president, will continue in their present 


posit 


assets ot 


new bearing its 


vice 
contemplated. Larkin Packer has modern 


plant facilities occupying 80,000 square 
leet of factory, 7,000 square feet of of- 


fice and 28 acres of surrounding land. 
JUNE 1960 WORLD OIL 


ions. No changes in personnel are 


The 15 Larkin owned and_ operated 
warehouses, and its Canadian subsidiary 
with a warehouse located at Edmonton, 
Canada, are included. 


Austrian Firm Appointed 
Licensee For W-K-M Valves 


Hubner and Mayer of Vienna, Austria, 
has been appointed licensee to manufac- 
ture, sell and service W-K-M gate valves, 
it has ben announced by W-K-M._ Divi- 
sion of ACF Industries, Incorporated. 

The complete line ot W-K-M API and 
ASA through conduit gate valves will be 
manufactured by the newly appointed 
firm. These include high pressure oil field 
valves for pressures up to 300,000 pounds 
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per square inch and pipe line valves from 
2 inches to 34 inches. 

With the addition of Hubner and 
Mayer, W-K-M now has foreign licenses 
in Austria, France, Great Britain and 
Mexico, with additional offices in 
Germany, Italy, South and Central 
America. 


sales 


Conoflow Corporation Names 
Vossler & Company Sales Agent 

The John M. Vossler & Company, 
manufacturers’ representative with offices 
in North Hollywood, Calif., has been 
appointed sales agent for Conoflow Cor- 
poration, manufacturer of final control 
elements. 
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FOR 
EXPANDING 
SECTION MILLS 
AND HOLE OPENERS 


LOCKOMATIC 


...is unequalled in safety, 
performance, and economy. 
There are a dozen reasons. 


+9 Coupling recesses located before 


milling section. 


® SECTION MILL CUTTERS 


® ROLLER CUTTERS 
© DRAG CUTTERS 


ROTARY 


OIL TOOL COMPANY 


serving the industry over 20 years 
8655 WHITAKER AVE., BUENA PARK, CALIF. 
LAmbert 6-4621 © cable ROTOILTOOL 


other service points: 

BAKERSFIEL D—FAirview 4-0431 

VENTURA—Miiller 3-4366, L & R Sales 
HOUSTON—FAirfax 3-0854, Cassco Oil Tools 
LAFAYETTE—CEnter 5-4031, Cassco Oil Tools 
HOUMA—UPtown 9-2251, Cassco Oil Tools 
MARACAIBO—7-9231, 7-9232, C.A. Std. Directional 















SQUEAKS 


NERO REEEEEREEEEEEEEEEE EEE 


From the Bull Wheel 








WELLS | 
INC 
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ALyle ae 


“We can drill so cheap because our wives have good paying jobs.” 




















Something New from Down Under 
Australia, a 


around a vast ran h 


On his first visit to Texan 


Was being shown 
“Why, this would be just a 


1 
} 


back home,” h 


teensy littl 
corner of my spread 


bragged. 


When he arrived at where a huge herd 
of cattle were grazing, he commented, 
“Purty, but they'd get I among my 


herd.” 

\ kangaroo suddenly came up behind 
him and leaped by. The startled Texan 
exclaimed, “What in tarnation is that?’ 


His Australian host 
“You mean you don't have grasshoppers 


calmly answered, 


in Texas!” 


Facts of Life 


Then there was the Sultan who kept 
his harem of 100 beautiful wives three 
miles from where he lived. Every day he 
sent his manservant to get one of the 
wives. The Sultan lived to be 88, but the 
manservant died when he was only 30. 


The moral of this storv: It’s not the 
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running 


women who kill vou, but the 

after them 

For Love Nor Money 
She: “Stop kissing me this very mo- [ 


ment. It’s unsanitary 
He: “Oh, that’s all right, gal, 
doing this for my health.” 


I’m not 





SECONDARY RECOVERY 


M ENG 
RoLey IN, 
AS a? > 


STEPHENS ENGINEERING 





by, a> 
Cota ras, 1 





RESERVOIR ENGINEERING 


EVALUATION CORE ANALYSIS 
SURVEYS ECONOMIC 
Cost Estimates, Design, Installation 


FIELD SUPERVISION 
Phone 723-2167 
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Water Flooding Gas Repressuring 





JUN 





FULL VOLUME 


PENETRATION 


me) on C2 OR i Mol Uici, 


GLASS JET 


PERFORATORS 


ws 
a6 


(ulloush 700. 


| ol—ae-N (ci 4 0 Oe (1 ORO), et ae 29) [e), age), Cable Address: MACTOOL 





McCullough Glass Jet Perfo- 
rators are powerful, hard 
shooting jet guns that give you 
penetration equal to or better 
than other jet processes. 

They produce large, uni- 
form entrance holes in the 
casing and large diameter, 
“full-volume” holes deep in 
the pay zone. More than this, 
McCullough Glass Jets do not 
form carrots or slugs that re- 
tard the flow of a full volume 
of oil. 


McCullough Glass Jets offer 
you all the advantages of other 
jet perforating processes plus 
many additional benefits: 


No carrots or slugs to plug 
holes. 

. Large, deep, “full-volume” 
perforations. 

. Efficient at all depths and 
unde rexcessive pressures and 
temperatures. 

. Versatile Steel Strip Carrier — 
will flex its way through 
crooked hole — allows use of 
larger, more powerful jet 
charges yet is safe in the well 
—run any length desired (up 
to 150’ hiring 600 shots) to 
pertorate a single zone oO! 
multiple zones in a single run 
— steel strip is removed from 
well on the wire line afte 
firing. 

. Almost 100% junk free in all 


respec ts. 


Berea Sandstone target perforated 
by McCullough Super Casing Glass 
Jet. In supervised tests these jets 
obtained an average penetration of 
9.208”. Hole size in Berea Sand- 
stone target averaged .850”. 


SIZES AND TYPES —(lor 4” OD 


casing and larger and open hol 


STANDARD CASING GLASS JET 
3%” and 3%” OD 23406 
holes per foot. 


SUPER CASING GLASS JET — 4” 
and 5%” OD - I, 2, 3 O1 4 holes per 
toot. 


SUPER FORMATION GLASS JET — 
mm” OD—1,Zo03 holes per toot 
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Speaker and Guests at Houston NOMADS Meeting 


Seven international guests were on hand to hear Kraus Earhart’s talk before the May 
meeting of the Houston Chapter of NOMADS. Standing (left to right): Don Wilkin, 


Import Tool Company, Ltd., Calgary, Alta.; J. F. Blackwell, Texaco Inc., 
New York; John Gunn, Texaco Inc., Bogota Colombia; Earhart, Texaco, Inc., 


Area 


(Eastern 


Houston. Seated (left to right); R. C. Crenwelge, Camco Wire Line Service, Mara- 
caibo, Venezuela; Chavarria Jesse, Perforadora Latino, Mexico City, and Shlomo 
Malki, Israel Government Oil Services, Jaffa-Tel Aviv. Also present were Robert 
Foster and M. N. Grazebrook, Dudley, England. 

















RATES: Regular Classified (undisplayed) set in this size type: 20 cents per word. Minimum 


charge $4. Blind box address in our 


Display Classified ads, set in suitably 


care 


counts six words. 
with ruled 


Replies forwarded without charge. 


larger type border, $13.50 per column inch. 


Ten percent discount for two or more insertions of same copy in consecutive issues. All classified 
ads payable in advance. Send copy and checks to: Trading Post Classified Section, World Oil, 























P. O. Box 2608, Houston, Texas. 
HELP WANTED FOR SALE 
s 1 » - tered 
' Oe ae ee ee BUDA POWER UNIT 
nt ,? on & Unused urplu new onditior our 
, i pre : wade nder : nder, 121 HP Gasoline Engine Complet 
Ver PY I 4 . 1. but witl radiator Twit < ute) il 
les A . py ' . 7 sheave V-belt drive pulleys I ! 
\ I erted t LP or Natural G I 
l ) $1 5.00 
pl I I | I 
Unusual Opportunity OLDFIELD EQUIPMENT CO. 
" eo eae teed a aos be ' W. Seymour Ave., Cincinnati 16, Ohio 
: te = \ 8 \! \ \. | ( Bul in tl 1 
VW ! ue Approx itel i loth 1 
pl R $7 Box 14, WORLD OL 
It Me ! 
8 Large quantity overstocked new Darling 
pil line lling a t il 
selling large quantity o other alves at 
LEASES, DRILLING ACREAGE, ETC. greatly reduced prices. Your inquiry will 
ppreciated Industri Supply Companys 
es, n 1 foot Wichit Fall Texas 
pr 0 luc n. To 
| inte or Ss rstocked new Gardner-Denver com 
! ‘ l sper R I pressors for sale 30 ot new price Indus 
( i l I oO t 1 Supply Company Wichita Falls, Texas 
208 


Build Your Personal 
Library With These 
Important Reprints 


ee ee $1.00 











Manual on Diesel-Electric Rigs... .. 1.00 
Drilling Notebook ................ 1.00 
Production Notebook ............. 1.00 
Cost Price Squeeze, Don Lambert... 15¢ 
Continuous Seismic Profiler Aids 

Marine Exploration, Dr. C. B. 

I ck Sree teseeet seni gare e eka aoa 50¢ 
Here’s How to Pump a Triple 

Completion, D. N. Newby and 

Re Oe re er re 50¢ 
Vast Marine Basins Being Explored 

in South America, C. A. Moore... 50¢ 
Insoluble Residues Provide Good Re- 

gional Correlations, E. McCracken 50¢ 
Geologist’s Interpretation of Drilling 

Mud Requirements, Dr. H. M. 

Johnson Sere tuee aia oe ee pate 
How Major Geologic Features De- 

veloped in Kansas, J. M. Jewett... 50¢ 
Speed Oil Property Present Worth 

Calculations, L. F. Ivanhoe...... 50¢ 
Water Can Be Controlled in Air and 

Gass Drilling, W. F. Hower et al... 50¢ 
Unique Program Combats External 

Tubing Corrosion in California, 

Pr. W. Fu and H. J. Kiops...... Ie 
New Drilling Technique Recovers 

100 Percent Continuous Core, 

H. Henderson and J. F. Earl..... 50¢ 
How to Drill and Complete Wells on 

the Ocean Floor, D. Guinn....... 50¢ 
How to Determine the Contents of 

Horizontal Cylindrical Tanks, 

a ee rer 50¢ 
Unique Magnetic Tape Playback 

yaeeen, EE. Si. Prond.....cccsccae TP 
Material Balance Equations for Gas 

Reservoirs with Water Drive, T) 

J. R. Frazer, A. E. Campbell. . 50¢ / 
South Michigan’s Oil Bonanza, 

G. F. Ells and R. E. Ives. 50¢ 
Do You Think You Can Think?.... 50¢ 
Casing Failures, L. C. M. Darling... 50¢ 
Are Milling Tools Being Used 

Properly? J. Chadderdon 50¢ 
The Calcium Chloride Gas 

Dehydrator, R. H. Ackerman..... 50¢ 
Order from: 

Reprint Department 
GULF PUBLISHING 
COMPANY 
P. O. Box 2608 
Houston 1, Texas 
MODERN, ATTRACTIVE 
OFFICE BUILDING 

at 1025 S. Shepherd containing 7500 sq. i 

ft. floor space. Located across street 

River Oaks and two blocks freeway. | 

Formerly occupied by geophysical com- i 

pany. Situated on 85,000 sq. ft. of val- 


uable land which also contains shop and 
lab buildings. Ideal for oil company, 
service company, lab, shop, etc. Sale 
price $350,000. Call JA 8-5360 or write 


Robt. H. Ray, Co. 


P. O. Box 6557, Houston 5, Texas 


ee 
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60% zine 


Humble THREDKOTE 701 gives you the lubrication and 
protection you need and want. The zinc effectively guards against 
metal-to-metal contact and prevents galling as the string is run. 
THREDKOTE 701 maintains its quality and assures protection 
under the most rugged running conditions. 

Delivery is quick. Order THREDKOTE 701 from your 
nearest Humble bulk plant in Texas, New Mexico and Arizona. 
Other areas contact Humble Oil & Refining Company, Houston, 
Texas. 


CHOSE ESE SEETHER HEHEHE HEHEHE HEE 


HUMBLE OIL & REFINING COMPANY 


SCRE ESESESEEESHEEESEHSEHSESESHEEEHEEESESEHR ESE SHORES OSES EEE EERE EEE 


For more data on advertised products, use Readers’ Service Cards, last page 7 














“| 

+. ; 

It 

in 

Of 

ov 

stl 

pl 

pr 

“3 

in 

OF 

to 

wa, 

co 

me 

to 

. . “hi 

They work without pampering! (o 
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14 “Oilwell” booster units prove good investment for East Texas operator ws 
The Model OWL Compressor above is one of 14 “‘Oilwell’’ booster units owned by Dorfman 
Production of Dallas, and currently in operation in East Texas. One of the most recent 

deliveries, a 5 x 9 unit, will discharge into a 450 psig sales line with an inlet pressure M 

initially at around 400 psig, with ultimate depletion down to 75 psig. Estimated daily Pre 

volume ranges from 1,900,000 down to 300,000. Exe 

Dorfman’s superintendent, A. J. Donovan, who operates these 14 ‘Oilwell’ booster Gu 


units, expresses complete satisfaction with their low operating costs, efficient performance, 
and low maintenance. These ‘‘Oilwell’’ compressors work around the clock, day in and 
day out, with minimum attention. 

‘Oilwell’? Gas Compressors range from 25 to 500 hp and can be furnished for single or 
multi-stage compression to perform a wide variety of gas-handling jobs. Compressors, 
engine, and necessary coolers, gas scrubbers, mist extractor units and controls are mounted 
on a structural steel skid, ready for installation. 

For detailed technical information about the advantages of an ‘Oilwell’? Compressor 
on your next gas-handling problem, visit your ‘Oilwell’? store or write to Compressor 


Department, Oil Well Supply, Dallas 21, Texas. USS and “Oilwell” are registered trademarks 


Executive Offices: Dallas, Texas 
Export Offices: 30 Rockefeller Plaza, New York 20, N.Y 
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“Born in Freedom — Working For Progress” 


“This is the slogan adopted for oil’s centennial year. 
It describes our industry well. Probably no other 
industry can boast the freedom for individual 
opportunity offered by the petroleum business. 





















“Ours is a young business, still growing and developing, 
7 still inventing and progressing. Ours is a business 
t comprised of many and varied companies, for no one 
producer is self-sufficient enough to drill for and 


produce oil and gas without assistance. 


“Just as oil is important to all industry, other 
industries are important to oil. This offers many 
opportunities for companies and individuals alike 
to participate with ideas, processes and new developments. 
4 “For instance, the Manufacturing, Service and Supply 
x companies have given us technological advance- 
ments, better equipment and modernized tools 
to drill for and produce oil. 
“In truth, these companies have been as responsible 
for the success of our industry as the producers themselves. 
“The Manufacturing, Service and Supply companies 
typily the freedom of the oil industry de est 


our progress is evident.” 


MR. W. K. WHITEFORD 
President and Chief 
Executive Officer 

Gulf Oil Corporation 








x AY jf ty 

PETROLEUM EQUIPMENT SUPPLIERS ASSOCIATION ~ _ 

4 

~ 
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ce, 

.% PROUD TO BE PART OF A PIONEERING INDUSTRY . f a? 
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“Dilwell’s” new super-hardened NITRILINE 
pump barrel is already running up records! 


This new, alloy steel pump barrel (bore hardened by our own exclusive and patented 
Nitrocycle process) is built to last ... and last . . . and last. It is hard on the inside, 
tough on the outside . . . and has a close, .001” tolerance. Although the NITRILINE is 


designed primarily to resist abrasive wear, with a uniform hardness layer end-to-end, 


it also resists mild corrosion and hydrogen embrittlement. 


What operators are saying after testing in their “problem” wells — 


Independent Operator, Eastern Illinois: “‘. . . well had ruined three other barrels in 90 

days. The NITRILINE barrel ran 102 days before pulling.” 

Major Oil Co. Superintendent, West Texas: “‘We pulled the pump with test NITRILINE 

barrel after a 60-day run. It looked good. I remember when a 30-day run in this well 

was considered better than average.” 

Superintendent for Independent Producer, Rocky Mountains: “Even the ‘Oilwell’ man 

was surprised at the 6-month NITRILINE run. We used to replace barrels in that well 

almost every month.” 

““Oilwell’s”” NITRILINE barrel could be just the answer to your problems. Why not pick 

your most abrasive well and run your own test with this modern barrel? It is priced no 

higher than other so-called “‘hard”’ steel barrels, but should outperform any one of them! 
You can get more information about these new NITRILINE pump barrels from the 


nearest “Oilwell” store or representative. USS, “Oilwell” and NITRILINE are registered trademarks 


Executive Offices: Dallas, Texas 
Export Offices: 30 Rockefeller Plaza, New York 20, N.Y 
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You can depend on purchased electric power for 


OW COST PRODUCTION 





a ab 

















Three zones being pumped simultaneously from single well 
with this utility-electric powered triple pumper 


Economies of purchased electric power have been proven 


an 
time and again for pre ducers who have learned to depend on 5 : 






utility service in their fields. Saving in manpower and adapta- 





an 
a 
Edectb<o [ er 


bilitv for automatic control makes utility electric power ideal 


| not only for production but for gathering, pipeline and 

: . . ‘in . Aaved anoneyj 
refinery operation. See your nearest utility electric power 

AIA? OWE, 


company for details or write the Petroleum Electric Power 
: ANLAANLEN ANCE, 


Association, <= — 
and Lerves you teller automatically 


etroleum Electric Power Association p.o. Box 35006, DALLAS 35, TEXAS 


960 JUNE 1960 WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page 11 





NATIONAL Ad New 


HORIZONTAL GLYCOL DEHYDRATION UNI] 
"Another of Many Originals from National” 








UNIT WITH INLET SCRUBBER ON WINTERIZED UNIT WITH 3-PHASE SEPARATOR INSTALLED 
STREAM NEAR OKLAHOMA CITY NEAR FARMINGTON (Featuring a National Flame Arrestor) 





FEATURING: 





















* National Vari-Flo glycol trays * Pre-piped 

* National valves and controls * Automatic : 
* Heat exchanger in skids * Shop hook-up i 
* Mist extractor on inlet to remove hydrocarbons before e Shop insuloted 5 


glycol contact 


Pe oe a a ee a * Ready for immediate service on delivery to your lease 
* National flame arrestor—eliminates all fire hazards ofter well and pipeline tie-in , 
* Compactness * National field service by trained engineers 
National Vari-Flo horizontal glycol trays are trolled according to the volume of gas going 
more efficient than conventional trays now in through the caps, thus permitting high contact 
use due to elimination of dead spots and non- efficiency at low as well as high flow rates. 
channeling of glycol. Split flow contactor trays are “Another of I 
The glycol pump splits the flow into two Many Originals by National.” 
equal streams of freshly concentrated glycol Dewpoint depressions have been obtained as 
into the two horizontal trays. high as 85° and 90° using-New HI-DRY® Liquid 
The stainless steel removable Vari-Flo caps Desiccant and depressions better than 75° using 
are a result of concentrated research in Na- other glycols. 
tional’s Laboratory. The caps are designed as a Depressions of 95° to 110° on four tray units 
combination of the best features of the sieve using New HI-DRY® Liquid Desiccant. 
tray and bubble cap but without the limitations Standard units in capacities of 2, 4, 6, 10, 15, 
of either. 20, 30 and 40 MMCFD. Special sizes made to 
The gas-glycol contact is automatically con- order. 


Contact your nearest Pi. 


National Tank Company Representative 
for more detailed information. f /) 


es @ 


NATIONAL TANK COMPANY 


DRAWER 1710 
TULSA, OKLAHOMA 















Hot ship plays it cool on desert exp/ora- 
tions. The 305 hp Hiller 12 E is as untroubled 
by wind-blown sand as a well-built truck; as 
powerful as the biggest bulldozer. When you 
put a 712 E to work in the desert, /t often car- 
ries the same se/smic crew and gear on one 
flight that other copters could transport only 
in two or more. 

The Hiller has proved in commercial service 
that it operates effectively and economically 
under full load at high altitude and at any 
latitude 


/t can even carry the fuel for six 











hours’ cruise with profitable payload re- 
maining. It’s this margin of power that could 
be vital to your operation. 

All this and more reasons, too. Your Hiller 
72 E operator will demonstrate them to you— 
show you why more and more charter con- 
tracts specify Hiller12 E. Write for book/et, 
“New Workhorse for Petroleum.” /t gives full 
information on the 12 E and on Hiller charter 
operators’ trip or contract services every- 
where. Address Commercia/ Division 


HILLERW 
AIRCRAFT 
CORPORATION 


PALO ALTO, CALIFORNIA 























New plant of 
Déville-les-Rouen 


Normandie 


_Gerep Alain 


) le (R- Pontex pipe 
indie Corporation 


7, rue du Cirque - PARIS 8° (FRANCE) pai ag 7 _ N.Y.C. 
Tel. BAL. 99-39 -S.A. 


Telex : 27.627 COTUNOR Paris Phone : WORTH 20.976 
Cable : COMPATUNOR Paris Correspondent of 


Compagnie Pont-a-Mousson 
and affiliates 

The NATIONAL SUPPLY has been signed up by C.T.N. to 

supply permanent technical assistance and the MOODY 

ENGINEERING CY to control production. 


¥ PONT-A-MOUSSON 
C.T.N. is an : licensee FRANCE 


See : the Composite Catalog of Oil Field Equipment and Services 1960 - 61 
pp. 3820 to 3826 
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A trip to the National Supply Store gave this driller 
a new slant on communications 


When one of our men in a National Supply Gulf Coast 
store demonstrated a new electronic megaphone, he made 
fast sale and also demonstrated an important truth. 
\n employee in the back of the store used the device 

» greet a driller as he entered the front door. The giant 
voice of the Ranger transistorized megaphone boomed 
through the store, and demon- 

strated the possibilities of the am- 

plifier so well that the driller left 

with two. He planned to use them 

on an off-shore drilling location, 

where wind and storm often made 

shouted directions difficult to hear. 


The truth demonstrated was this—there is nothing like 
regular trips to the store to keep abreast of new products 
and developments. National Supply field salesmen do 
their best, but they can’t possibly tell you of everything 
new and useful that the store has stocked. “Going shop- 
ping” is the best way we know for you to keep informed 
on modern items. You will usually spot something you 
can profitably use. 

You will also notice that every product you see on 
National Supply store shelves has a brand name you 
know and respect, such as Champion spark plugs, West- 
inghouse motors, Aeroquip fittings, Oilmaster pumps 
and W-K-M valves. 


On next pages: NATIONAL PUMPING UNITS AND SUCKER RODS 
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MOST IN A PUMPING UNIT? 


asy counterbalance system? 
wo-direction gear reducer? 
round level lubrication? 
inged arc hanger? 
Modern crank design? 
Frictionless bearings? 





YOU GET ALL THESE FEATURES ON ALL 
NATIONAL PUMPING UNITS...WITHOUT PREMIUM! 


Whether you buy a high drive or portable base or long 
stroke in any of the 13 National basic pumper sizes, 
these features are standard. 

You get effective counterbalancing at leading, lag- 
ging or synchronized positions. 

Self-adjusting, hinged are hanger folds back for easy 
well servicing. 

['wo-direction gear reducers give you extra latitude 
in prime mover placement and extended life of reduc- 
tion unit. 


Ground level lubrication increases safety and con- 
venience in maintenance 


Gear reducer is placed on sub-base of crank-counter- 
weighted National pumpers. This places it at a height 
which prevents weights from traveling below the unit 
base, eliminating side pit digging for clearance. Split 
cranks are used for easy field removal and placement. 

Frictionless bearings on all National models mean 
minimum horsepower usage and consequent real dollar 
savings to you, as well as increased bearing life. Dust 
excluders on all bearings lengthen life of oil seals 
and bearings. 

Next time you buy pumpers, call your nearby Na- 
tional Supply representative. He'll prove to you that 
your best investment is in National pumping units. 


More on next page .. .- 








WHAT DO YOU WANT MOST 
IN SUCKER RODS? 


A grade to meet your particular well conditions ? 
Factory quality at well site? 
Availability when you need them? 





You get all these with National rods. You can choose 
from six grades of National rods that are engineered 
to suit your needs. And you get the quality that re- 
sults from National Supply’s modern manufacturing 
techniques on specially designed equipment. 

You can count on this factory quality at the well 
site. National Supply’s packing, shipping and stor- 
age procedures go far beyond normal handling of 
sucker rods. You always receive National rods in 
factory-perfect condition in standard packages. 

If availability is most important, you’re ahead 
with National Supply. The largest supply store net- 
work in the industry insures you ordering conven- 
lence and on-time deliveries. 

Call your National Supply representative next 
time you order rods. You'll be glad you did. 


National Supply's high strength Grade 45 rod is 
a new grade now available for wells where there 
is little or no corrosion and heavy loads are 
encountered. This rod supplements National 
Supply's complete line of rods to meet every 
well condition from non-corrosive to highly cor- 
rosive salt water and sulphide. National Supply's 
new Grade 45 sucker rods are available in sizes 
% in., %4 in., Zain., and lin., at a cost you'll like. 








National sucker rods are readily available to you from 
field stocks like these at our Odessa, Texas, store 


» THE NATIONAL SUPPLY COMPANY 


Two Gateway Center, Pittsburgh 22, Pennsylvania 





Subsidiary of Armco Steel Corporation Vi 


DIVISION OFFICES: Calgary, Columbus, Dallas, Denver, Houston, Torrance, Tulsa 
EXPORT: 600 Fifth Avenue, New York 20, N.Y., U.S.A.; City Wall House, Chiswell Street, London E.C. 1 


ited in U.S.A 


~~ & 
‘YC. 


ne te ae 


SEVP ie LAE TEE TES UR Oo het ER TY AMERALOIEN SRO Lae anew 


RETA pe ase | 
me 


4 


checked 





PFIZER CITRIC ACID SEQUESTERS IRON / PREVENTS SANDFACE PLUGGING 


@ Water flood operators all over the coun- 
try have discovered that citric acid can 
prevent sandface plugging caused by iron 
precipitates in the injection water. This 
means higher injection rates, lower injec- 
tion pressures, less frequent downtime on 
filters, less replacement of parts because 
of rusting. 


@ With Pfizer Citric Acid there is less need 
for costly acidizing or fracturing operations 
—and remember—pound for pound, citric 
acid sequesters iron better and at less cost 
WORLD OIL 


JUNE 1960 


than any other agent. It is nontoxic and 
safe to handle too. 


@ FOR STAINLESS EQUIPMENT CLEAN- 
ING citric acid has a history of proven suc- 
cess as a Safe, efficient cleaning agent— 
completely eliminates the possibility of 
chloride stress corrosion as well as repre- 
cipitation of dissolved scale. Discuss the 
unique advantages of Pfizer Citric Acid with 
your chemical cleaning service company. 


@ Write Pfizer for details on citric’s applica- 
tions in water flooding and chemical cleaning. 


Manufacturing Chemists for 
Over 100 Years 





Science for the world’s well-being 


CHAS. PFIZER & CO., INC. 
CHEMICAL SALES DIVISION 
630 Flushing Avenue, Brooklyn 6, N.Y. 
Branch offices: Clifton, N. J.; Chicago, 
Ill.; San Francisco, Calif.; Vernon, 

Calif.; Atlanta, Ga.; Dallas, Tex.; 
Montreal, Can. 
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Baker’s New Snap-Set Duals 


—the packers that are bringing 
single-zone control and 
simplicity to dual completions 


A Baker dual-string completion approaches 
the control and simplicity (and the flexibility ) 
of a single-zone completion. What makes this 
possible? Mainly the development of better 
upper retrievable packers — Baker’s new Snap- 
Set Dual Packers. Operators all across the 
country are commenting on their impressive 
performance. 

What makes a good dual-string packer? 


testing operations. This squeeze packer ex- 
perience has made important contributions 
to the design of these new dual production 
packers. 

That’s only a brief look at the story of 
these remarkable packers. A few more of the 
interesting facts are spelled out by the pictures 
and text below. For a complete fill-in on Baker 
snap-set duals and the hookups they’re used 


Several things, starting with the ability to (a) in, consult Baker's field staffs and send for 

set and unset readily and repeatedly; (b) pack __ literature. 
off and retrieve easily: (c) hold a dependable adel 
packoff even when pressures and temperatures FACTS ON PLANNING DUAL-STRING COMPLETIONS § 
are high. Baker field staffs have all the latest facts 
Do Baker’s new dual packers do these and figures on Baker's intensive continu : 
ing study of dual-string completions. 


h , Baker’ t ' They will welcome your inquiries. We 
when you consider bakers vast experience will also be glad to send you the latest 


with high performance retrievable squeeze literature. Please write Baker Oil Tools, 


packers. The Baker Full-Bore Cementer, for Inc., P.O. Box 2274, Terminal Annex, Los 
Angeles 54, California. 





things? They do. This is easy to understand 


instance, has seen action in thousands of suc- 
cessful high pressure cementing, frac, and 


] 














WHAT MAKES A GOOD DUAL PACKER? 


The text above tells some of the things 
that are important. Here are a few 
more of the facts, starting with big un 
restricted bores. Big bores are impor- 
tant because they permit you to run 
instruments and workover tools. These 
are probably the largest bores it's pos- 
sible to design into a dual packer. For 
instance, a Baker dual packer for 7” 
casing is full-opening for two strings 
of 234” tubing. 


POSITIVE PACKOFF AND RELEASE 


This three-element packing element 
design achieves a positive and lasting 
packoff with minimum set-down 
weight. It also simplifies release when 
you want to reposition or retrieve. 
What makes this possible is that the 
design prevents packing element ex- 
trusion without using the conven- 
tional metallic back-up rings that 
sometimes stick to the casing and 
defeat retrievability. 


WHY SNAP-SETTING IS IMPORTANT 

This simple snap-latch is what makes 
a Baker dual packer so easy to set 
and unset repeatedly. There are no 
one-shot shear pins. There's no ball 
dropping, no pressuring, no rotation 
Just set down minimum weight to set 
packer, and pick up to release. This 
simplifies spacing out and enables you 
to test packers before displacement. 


YOU CAN DISPLACE WHILE FLANGED UP 

Using a side door completion valve, or sleeve 
valve, or other method, you can displace mud and 
wash in both zones with well head flanged up and 
under complete control. 


a 


“ BORES ARE 
BIG AND 
a 


TWO BASIC MODELS. Model J 
(Product 756-J) is long-string 
set. Model K (Product 756-K) is 
short-string set. Both come with 
or without hold-down buttons 
(double or single grip). The pic- 
tures show single-grip Model J. 


SNAP-SET DUAL PACKERS 
BAKER O/L TOOLS, INC. souston « Los ANGELES - NEW YORK 





solved by 


“Singing” marine seismic records, on which valid sub- 
surface reflections are masked, were once an unsolved 
case in offshore exploration. 

Today “singing,” or water reverberations can be elimi- 
nated by data processing through MAE, GSI’s Multiple 
Analyzer Eliminator. MAE processed records provide 
information which was impossible to obtain in the past. 





*“MAE is a GSI trademark 
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the case of the masked reflection 


GSI can process your records through MAE in several 
locations. If you are planning a marine seismic program 
in an area where water reverberations are a problem... 
or if you have a backlog of magnetically-recorded data 
which is masked by the singing effect, you will want to 
meet MAE. 


For a descriptive article on how MAE solved the case of the masked reflection, write GSI. 
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For those with tough mud standards 


is the first to 


Baroid’s new concept of marketing is unique 
among mud companies in the degree to which 
Baroid meets your most exacting standards. Are 
you concerned with quality of product? With 
accurate delivery? With modern facilities? With 
ready availability? With skilled engineering? 
Baroid’s marketing concept achieves these stand- 
ards efficiently by a single integrated operation. 

No other mud company matches the extent 
to which Baroid accepts the responsibility for 
every step in the mud process from mines, plants 
and laboratories to your well. Companies in every 
key industry are maintaining their leadership by 
integrating and streamlining. The oil industry 
follows this concept in serving the public, by 
product and service 


maintaining quality of 


For more data ot: advertised products, use Readers’ Service Cards, last page 


through unified control. Baroid 
apply this to the mud industry. 

This commonsense approach to mud mar- 
keting saves your drilling dollars. Your planning, 
purchasing and accounting operations are sim- 
plified. Whatever your mud problem, whatever 
Baroid has the 


mud_ standards, 


your answer. 


YAY OLY 


BAROID DIVISION NATIONAL LEAD COMPANY 


Texas 
60438 
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OVER 300 REDA PUMPS PROVIDE LOW-COST 
- PRODUCTION FOR GREEN COUNTY, KENTUCKY 









Small REDA Units Make Profitable 
Producers of High Water/Oil Ratio Wells 


Using Reda Submergible Pumps, Green County producers 
have been able to profitably pump wells, proven unprofitable 
when other types of pumps were used. 





Siac: 


The wells are shallow, producing from 350 to 600-foot 
depths. They have an average water/oil ratio of 10 to 1, with 
some as high as 100 to 1. 





Small size Reda units were introduced into the field, and 
quickly replaced many other types of pumps of excessive cost 
and size. 


TYPICAL REDA INSTALLATION: 
PUMP: 34 stage, type A18E for 4-inch I. D. or larger casing 
MOTOR: 3 H. P., 230 volt, single phase 
FLUID LIFT: 600 B/D of fluid from 500-ft. depth setting 
POWER COST: Approx. 67¢ per day (based on cost of 1¢ per KWH) 


This is but one of many examples where experience-proven Reda units have 
proved to be the most efficient, most economical pump for, the job! 








FOR INFORMATION ON YOUR REDA APPLICATIONS, CONTACT 


REDA PUMP COMPANY 


BARTLESVILLE, OKLAHOMA 


World’s Largest Manufacturer of Submergible Pumps For Oil, Brine, 
Water, Gasoline, Jet Fuel, Chemicals And LPG, For Over 35 Years. J 
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HUGHES 


hardfaci 


doubles =— often triples —life - 


of your tool joints 


There are three outstanding reasons why Hughes 
hardtacing gives your tool joints long, superior protection 
against wear: 1) Quality of the hardfacing material — 


Hughes mes more wear 


steel. 2) Method of application which assures an even 
distribution of Hughesite particles in the hardtaced 


bands. 3) Inspection of hardtacing to check the bond- 


ing of the hardfacing to the parent metal ot 


tool yormnt. 


HARDFACING AS SEEN BY METALLURGICAI 


graph of a pinpoint of Hughesite, magnified 2.000 times 


right — magnified about three times — shows the even 


resistant than hardened 


The cross section of a single banc 
















CAMERA. Large photograph. top. is a photomicro- 


ot hardtacing 


distribution of Hfughesite particles throughout the 


hardtaced area. This assures uniform wear resistance during lite of the hardtacing. The photograph at the 


left is a section through one of the fingers of hardtacing 


These fingers provide continuous hardtacing 


through the circumferential lands and down the tapered elevator shoulder to provide Maximum protection 


for the lands and elevator shoulder. 


Hardfacing in depth was pioneered by Hughes to 
lengthen tool joint lite. Developed and manufactured 
by Hughes and adapted to tool joint hardfacing, 
Hughesite is a pure tungsten carbide. many times 
harder than the hardest mineral formations encoun- 
tered in oil well drilling. It is the hardest material that 


can be successfully used to hardface tool joints. 


Because of its fine-grained structure (see the color 
photomicrograph). Hughesite possesses the unique 
combination of hardness and toughness needed to 
withstand shock and abrasion. 

The even distribution of Hughesite particles, achieved 
through the Hughes method of applying the hard- 
facing. assures uniform resistance to wear during the 





“FLASH-WELD” tool joints — taper and square shouldered — are hardtaced with three, 


four or five bands of Hughesite. Five are standard on taper shouldered and four bands on square 







shouldered joints and are recommended where severe Wear conditions exist. Fingers of hardfacing 






extending through the circumferential lands and onto the elevator shoulder on both taper and 






square shouldered joints, protect against undercutting in these critcial wear areas. 





"SEAL-GRIP"” tool joints are available with three or four bands of hardfacing. Four 


bands are standard. Sled runner design and interruption of the guide ribs with hardtacing provide a 












Wear-resistant surface that protects the guide ribs and adjoining surfaces against undercutting 


entire life of the hardtacing. One of the major 
advantages of Hughes “Flash-Weld” joints ts 


the tact that they may be safely re-hardtaced 

“SNOW TESTING” is 
an added and unique 
drillstem will justify Hughes inspection 
method that serves as 
a positive check of the 
bonding of hardfacing 
method of application and inspection provides material to the parent 
metal of the tool joint. 


in the field as many times as the life of the 


The combination of highest quality material, 


Wear resistance that makes Hughes hardfaced 
joints equivalent to an extra set. and often 


two sets. of non-hardtaced tool joints... at 





a traction of their cost 


HUGHES TOOL COMPANY 


H-WeE D” AND SEAL-GRIP TOOL JOINTS 





Three good ways to 
cut drilling costs 


The three units shown here are important items behind the re- 


cent revolution in drilling fluids that has done so much to speed 


drilling and cut costs. Each is designed for a different problem 


but all are efficient and economical. Equally important, all are 


handled by SWACO -- the leader in mud-treating equipment. 


SWACO D-GASSER! 


Operators frequently report saving the 
entire rental cost of a D-Gasser on a 
well in less than a day 

When mud is gas-cut, the D-Gasser 
Saves money in many ways. It cuts 
time lost for circulating after trips. It 
reduces barite costs, it minimizes lost 
circulation costs and problems. It 
maintains mud pump efficiency and 
it actually makes possible the close 
control of mud weight and viscosity 
that results in faster drilling with in- 
creased safety 


CLAYJECTOR* 


+ 


If you are using mud as heavy as 12 
pounds per gallon, you can cut mud 
costs and increase drilling rate by using 
a Clayjector. This is a cyclone-type 
separation unit that is extremely effec- 
tive at rejecting unwanted clays and 
retaining expensive barite. 

In addition, since it makes possible the 
economical maintenance of a_ low- 
solids, low-viscosity mud, it actually 
permits a reduction in bit costs and 
drilling time. 


D-SANDER* 


Ihe D-Sander greatly increases the life 
of mud pump parts and bits when 
sand or abrasive shale is being drilled. 
Since it removes virtually all sand- 
sized solids from the mud, excessive 
pump-parts and bit-nozzle wear — as 
well as many other problems — are 
avoided when a D-Sander is_ used. 
There is a size and type to fit every rig 
and drilling condition. 


These descriptions tell just a few of the many ways you can cut costs by mechanical mud treating. For the 
full story on how you can profit, call your nearest SWACO representative or write us direct. 


Ss W/ AA CS & 


SALT WATER CONTROL, INC. 


1809 CONTINENTAL NATIONAL BANK BLDG., FORT WORTH 2, TEXAS 
Cable Address: “SWACO” Fort Worth 


Telephone: EDison 2-4433 


LOUISIANA: New Orleans, Lafayette 
OKLAHOMA: Oklahoma City 


TEXAS: Houston, Corpus Christi, Fort Worth, Kermit 


COLORADO: Durango 


For more data on advertised products, use Readers’ Service Cards, last page 
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FIRST FIVE-STRING COMPLETION... 


Sinclair Oil and Gas Company re- 
cently completed the world’s first 
quintuple string producer. OCS 
0439, Well +6, Block 190 field, 
Eugene Island area, Offshore Louisi- 
ana, is the first well in the petroleum 
industry to produce five zones simul- 
taneously from one well through five 
strings of production tubing. The 
participants are: E] Paso Natural Gas 
Company, Peoples Production Com- 
pany, Sinclair Oil and Gas Company 
and Sohio Petroleum Company. 


When this well was raising questions 
about equipment, we had the an- 
swers on packers. A Brown H-S 
hydraulically-set retrievable five 
string packer had already been built 
and tested—was actually waiting for 
the well we knew would eventually 
need it. Our other packers in this 
completion and the Brown multi- 
string slips and elevators used to 
run them have taken many kinks out 
of the tricky but profitable multi- 
zone completions. Sinclair's five- 
string is the latest success in a devel- 
opment program which has made 
Brown the leader in production tools 
for over a quarter of a century. 


Next time you are ready to plan any 
completion, remember—we have the 
tools to assure maximum safety, effi- 
ciency and profit. 


BRO WY, RI 
OIL TOOLS, INC. 


490 KATY ROAD P, 0. BOX 19236, 
HOUSTON 24, TEXAS 


See this completion in its entirety on 
color film—contact Brown Oil Tools, Inc. 














WAUKESHAS 


The STANDOUTS—in any oil field, on any 
job—are always Waukeshas! Here, for instance— 

at Groves, Texas (near Beaumont) on Rig 4 of ever where 

the Meredith Drilling Co. of Houston, Texas—are four y 

1905 cu. in., 7 x 8Y%-in. NKRBU Waukesha gas power units 
on the platform; and down below a 1197 cu. in., 
6% x 6'2-in. WAKU Waukesha gas power unit. 
The driller, H. E. Offutt says these Waukeshas 
have worked constantly for years with no major repairs. 
It's that way all over the oil fields. Reliability is only 


one big reason why Waukeshas dominate. Diesel, LPG, natural 
gas, gasoline—to 1235 hp. Get Bulletin 1079. 














WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN / New York e Tulsa e Los Angeles 


Factories: Waukesha, Wisconsin and Clinton, lowa 
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| This bean lasts for the flowing life of a well! 


With ordinary care, a single 
UNIBOLT Master Bean will last fo 
the entire flowing life of a well. These 
receive an 


beans are threaded to 


inexpensive screw insert. The cutting 


action of sand-laden production is 
imposed on the expendable insert, not 
the master bean 

[he inserts are not only inexpen 
sive, they are easier to change than 
regular beans. Drilled in increments 
of 5 and 10% of well flow. as well 
as in increments of 1/64th inch, these 
inserts provide the versatile range of 
an adjustable choke with the fine 


accuracy of a positive orifice. 


This is only one of a number of 
refinements in flow bean design per- 
fected and introduced by UNIBOLT. 
Others are: shaped entrance to reduce 
turbulence and maintain flow accu- 
racy, “flow-rating” as a standard in- 
spection procedure to insure correct 
orifice sizing, and special analysis al- 
loys and heat-treatments for corrosion 
and wear resistance. 

UNIBOLT | flow 
signed to fit only UNIBOLT Positive 
Choke Bodies and Cage Nipples. 

Request UNIBOLT 
Choke Bodies and Cage Nipples from 


beans are de- 


Positive 


your Christmas tree supplier and be 
assured of the finest in dependable 


flow control. 


+ te 
= ie 


Unibolt screw inserts are easy to change, 
and they protect the master bean against 


culling 


UNIBOLT 


THORNHILL CRAVER Co. 


P. O. Box 1184, Houston, Texas 























Engineered for the job from skid to scrubbers 
... Gardner-Denver gas compressors 








Model RX horizontal gas compressor. Tandem-cylinder arrangement permits operation at widely varying pressure conditions. 


Gardner-Denver gas compressors are tai- 


Horizontal and Single- and multi- lored to meet specific field conditions. All | 
vertical units stage models : 
components are Gardner-Denver-engineered 
. are combined at our Dallas plant into | 
H Sj a compact package ready for service. Ask 
orsepower range ingle your Gardner-Denver petroleum industry 
from 5 to 330 responsibility specialist for details. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER - DENWER 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Ave., Toronto 16, Ontario 
Gardner-Denver Export Division, 233 Broadway, New York 7, N.Y. | 








Petroleum Offices: Casper, Cleveland, Columbus, Corpus Christi, Dallas, Denver, Durango, Edmonton, Ellinwood, Evansville, Houston, Huntington, Jackson, 
Kansas City, Lafayette, Los Angeles, Mexico City, New Orleans, Odessa, Oklahoma City, Pittsburgh, San Francisco, Shreveport, St. Louis, Tulsa, Wichita, Winnipeg 
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WIDE-BASE UNIT PORTABILITY 

With a Parkersburg chain-driven unit mounted on a 
wide base, you gain complete portability. This is 
especially important in remote locations, where in- 
stallation of the usual concrete base is not practical. 
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READY REPAIRS IN THE FIELD 

Repairs to a geared reducer in the field are next to 
impossible. With a Parkersburg chain-driven unit, 
repairs in the field are routine. This is especially 
important in remote operating conditions. 


PPO PL IPL ILE LLL ELLE LOL LEE L LLL LOL POLLO DCL LL DLL OLE LOL 


Parkersburg Pumping Units Are Available Through the Following 
Supply Stores: American Pipe & Supply Co., Beacon Supply Co., Bo- 
vaird Supply Co., Canadian Equipment Sales & Service Co., Ltd. (Can- 
ada), Franklin Supply Co., Franklin Supply Co., Ltd. (Canada), Houston 
Oilfield Material Co., Inc., Industrial Supply Co., Iverson Supply Co., 
Mid-Continent Supply Co., Midland Supply Co., Inc., Mountain tron & 
Supply Co., Oil Equipment, Ltd. (Canada), The Producers Supply & Tool 
Co., Republic Supply Co., Rodman Supply Co., Superior Iron Works 
& Supply Co., United Supply & Manufacturing Co., Wilson Supply Co 
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COLD-WEATHER OPERATING EFFICIENCY 
Under extreme-weather operating conditions, Par- 
kersburg chain-driven units have performed more 
efficiently than any competitive geared unit. Light 
oil used in lubrication makes this possible. 
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COMPLETELY ROLLER-BEARING EQUIPPED 


Where efficiency is important, the Parkersburg chain- 1 
driven unit has proved itself again and again. Com- 4 
pletely roller-bearing equipped, the chain unit has 
longer life, higher resale value than any other pump- 
ing unit in the field. 













RKERSBURG 


RIG & REEL COMPANY 


Division of Parkersburg-Aetna Corp 


HOUSTON COFrFEVVILCE 


For more dota on advertised products, use Readers’ Service Cards, last page 47 




















What pressure gauge 
for your 
particular need? 


The clear-cut economical answer to your specific 
gauge problem is right here in the Marsh line. 
It is here because the Marsh line contains the 
world’s most complete range of gauges in the 
three broad brackets of gauge applications. 


THE "MASTERGAUGE” GROUP... for those ex- 
treme services that demand the ultimate in gauge 


precision, accuracy and stamina. 


THE “QUALITY” GROUP... also for tough condi- 
tions, but less severe than the conditions served 


by the “*Mastergauge’’ Group 


THE “STANDARD” GROUP... for the general run 


Ol pressure gauge services 


While these three brackets run a wide gamut of 
prices, the difference between them is not so 
much a matter of grade as a matter of kind and 
purpose. All gauges in all groups reflect Marsh 
precision and quality. Collectively they cover prac- 


tically every conceivable gauge requirement. 


The answer is in the catalog... but if you have a 
special problem let our engineering department 
work with you to select the most efficient, most 


economical solution to your problem 


MARSH INSTRUMENT COMPANY 
Division of Colorado Oil and Gas Corporation 
Dept. K, Skokie, Ill. 

Marsh Instrument & Valve Co., (Canada) Ltd., 
8407 103rd St., Edmonton, Alberta, Canada. 


Houston Branch Plant, 1121 Rothwell, St., 
Sect. 15, Houston, Texas 











“THE STANDARD: “~. 


or 
~* || OF AccuRACY” 
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PUMPING NEWS 


Multiple Completions Up 65% 


Axelson Expands Special Products 


As early as 1953 Axelson had a well-established Two-Zone Service 
Department when Texas was averaging less than 300 multiple com- 


2-ZONE PUMPS 





TWO-PACKER SINGLE STRING 


Cross-Over 
Assembly 


Least expensive 
for dual zone 
completions 


Clamped Tubing 
Cross-Over and 
Stab Joint 
Cross-Over 
Assembly 


Most widely- 
used Axelson 
Two-Zone 
Pump, allows 
treating or gas 
venting the 
upper zone 





ONE-PACKER TRIPLE STRING 


Clamped Tubing 
Cross-Over 


Used where the 
lower zone 
presents gas 

or corrosion 
problems. Both 
zones may be 
vented or 
treated. 








t 








pletions per year. Now, with multiple completions up 65% over 1958, 
and running as high as 2200 per year in Texas, Axelson continues to 
expand its staff of full-time field specialists and engineers to handle 
the upswing of this type of completion. 

Much has changed. Completions that once presented problems and 
seemed impractical are now considered routine due to Axelson’s expe- 
rience and advanced engineering design. Past complexities have 
been simplified and Axelson’s know-how, specialized equipment and 
experience are available to all. Axelson’s Two-Zone Department, now 
called Special Products Department, covers every multiple zone produc- 
ing field in the United States and deals with both new completions and 
existing installations. They: are also available to make recommenda- 
tions on triple completions and slim hole duals or any phase of special 


multiple completion engineering. 


Although their primary function is designing setups for multiple 
zone completions to take advantage of the production economies 
afforded by Axelson Two-Zone Pumps, Axelson experts work out 
production problems and make recommendations where one zone may 
be producing gas and the other oil, or where one zone is flowing and 


the other is pumping. 


Axelson Two-Zone Pumps provide a 
practical, economical method of pro- 
ducing from two zones at once without 
commingling the fluids. Only one sur- 
face pumping unit is required, with a 
single rod string. All pump parts, with 
the exception of the cross-over assem- 
blies, are standard, field proved parts, 
and the Two-Zone Pump itself is an 
insert-type pump, completely retrieva- 
ble. A metal-to-metal seal is used for 
long life and dependability. 

While the pumps themselves might 
be termed standard units, no multiple- 
zone completion can be called stand- 
ard. No two wells present the same 
conditions, so each Axelson dual zone 
installation is in effect custom designed. 

When an Axelson two-zone special- 
ist is called in to discuss a multiple 
zone installation, he takes into account: 
pump depth (for both zones), casing 
size and length, tubing, water cut, grav- 
ity of the oil, desired production and 
the gas/oil ratio. The surface pumping 
unit—peak load and torque ratings, 
stroke length and maximum cycle, size 
—also enters the calculations, as well 
as such special conditions as sand, vis- 
cous fluid, and corrosion. He can also 
recommend the best tubing string 
design, the prime mover, surface pump- 
ing unit, packer type and rod string. 

When the installation is made, he 
will supervise it at no extra charge— 
set the pumps and packers, and be on 
hand for the initial pump running— 
to make sure you have an efficient, 
economical production setup. 

Call in your Axelson specialist and 
let him work with you in engineering 


your multiple zone installations. If you 
are contemplating a multiple zone flow- 
ing well, the Axelson specialist can 
install the correct cross-over now—and 
you won't have to pull tubing when 
you run the two-zone pump later! 
Write the Special Products Depart- 
ment, Axelson Div. of U.S. Industries, 
6160S. Boyle Ave., Los Angeles 58, Calif. 





SPECIAL NOTICE 


For deep and/or high volume 
two-zone production Axelson 
announces a new special two-zone 
pump to run under a 26-ft. hydrau- 
lic pumping unit. Write for more 
information on this type of instal- 
lation. 














Write, Today, 
for New Facts 


Box B 

Axelson Division 

U. S. Industries, Inc. 

6160 So. Boyle Ave. 

Los Angeles 58, Calif. 

(—10 Two-Zone Pump 

(1) High Volume Casing Pump 
[]- Long Stroke 2-Zone Pump 


NAME 
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Autocar 


“World’s Finest” 






Nothing less than Autocar satisfies oil-field service men. They know that however tough the going, Autocar walks through it. 


“Oil-field service is tough... 
BUT AUTOCAR’S TOUGHER!” 


and the ability to take 
what 


Toughness 

it under all conditions—is 
Autocar brings to oil-patch service, 
and what makes oilmen say, “Any- 
thing /ess than an Autocar in our 
work doesn’t last long.”’ 


Autocars get there in a hurry... 


over the roughest terrain, day and 
night, without fail. 
cement, chemicals or what-have-you, 


Pipe, rigs, 


are all taken in stride. 
Each Autocar is custom-engineered 


to meet the specific conditions of 


the job. And each has the quality, 


FNONKOler: 5 & 


“World's Finest” 


the performance and the stamina you 
need for the toughest jobs. 

Your service is one where time is 
most important. Why should you 
settle for less than the ‘World's 
Finest’? White-Autocar comprehen- 
sive service throughout the U.S.A. 





Division of 
The White Motor Company 
Exton, Pa. 






. ECONOMICS 
FULL TODAY 


BY AJAX 


| 
DOLLA 2 . | Even in these days there are 


still some ways and places 


to obtain as much value for 
VA L U 7 your dollar as you ever did. 


One of these ways is to 


purchase known and proven 
quality products. 


Such as Ajax products... 











Purchasing low priced and 
less than the best quality in 
products at today’s inflated 
values means you lose even 
more when it must be re- 
placed sooner at inflated 





values. 


Today’s high taxes and di- 
minishing returns demand 
careful equipment invest- 
ment more than ever before. 





You can trust Ajax 
VALUE... you can trust 
AJAX EQUIPMENT — to- 
day, tomorrow—and always. 


Pump 


AJAX OIL FIELD PUMPS 


— 


Siri. 
le AJAX IRON WORKS  corry, PENNSYLVANIA 


Oil Field Distributors 
@ The National Supply Co. — Pittsburgh, Pennsylvania 
@ Bethlehem Steel Co. — Supply Division, Tulsa, Oklahoma 
ENGINES @ Mid-Continent Supply Co. — Fort Worth, Texas 
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This Measure 


May Be 0.K. for Fishermen 





BUT Oil Gaging Needs 
Precision Equipment 
from W. H. Curtin & Co. 





Complete stocks of Petroleum 
Gaging Equipment meeting all API 
and ASTM specifications are main- 
tained for immediate delivery by W. 
H. Curtin & Co. Curtin oil testing 
centrifuges and tubes, thermometers 
and hydrometers, as well as all other 
gaging equipment, are of the finest 
quality and constructed for a long 
lifetime of use in field or laboratory. 
Replacement parts are readily avail- 
able for all equipment. On your next 
order, specify the high quality gaging 
equipment you can rely on from 
W. H. Curtin & Co. 


Write or call for your FREE copy 
of Curtin’s 24-page illustrated catalog 
G-56 Petroleum Gaging Equipment. 













W.H.LURTIN & CO. 







DOMESTIC PETROLEUM TESTING EQUIPMENT 


EXPORT® HOUSTON - DALLAS - MEW ORLEANS - JACKSONVILLE 





Seles © e TULSA + SIRMINCwAm + CORPUS CHBisTE 
Sebridvary CURTIN OE MEEICO, Sa. de CW, MERICO CITT 


NOW 





EXPORT DISTRIBUTOR: THE NATIONAL SUPPLY CO., EXPORT DIVISION 
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A complete line of 
® 


vaae 


OIL FIELD CHEMICALS 


Developed exclusively for solving particular 
problems in the petroleum industry. 





P.T.C. rhe original Paratfin Treating Chemi 
‘ Ps tds parattin in suspension from tormatiot 

DE *MULSIFIER D-7 7 Universal Treating 

( mpound. Gives cleanet il wit less heat re 

sulting ina BETTER PRICI 

STIM von Clean Wel Bore! lesioned 
remove restrictions im pertorations race I 


t 
1¢ 


CORROSION. INHIBITOR CI-123 1) 

signed especially tor control otf il field corrosio1 
yblems 

GYP and SCALE TREATMENT GS-20 

I Ifective o1 Lhiesc tvpes t cal rho ates al d sul 


dates caliciun strontium, bariun and Tllat 


~~ eatir € write direct 


(HrateSol ) 





REG. U. S. PAT. OFF 





BOX 9506 ® 





OKLAHOMA CITY, OKLA. 






“lve ALWAYS 
preferred 
KING 

GA SWIVELS” 






King Swivels 32GA and 
53GA have been popu 
lar for many years. 
They have proved to be 
rugged, dependable and 
durable, and are in use 
around the world because 
they are ‘‘preferred’’. 
The fact that King Oil 
Tools is the largest manu- 
facturer of lightweight 
swivels is supporting evidence 
of King engineering, service 
efficiency and complete all- 
around dependability. 








INDUSTRY RECOGNIZES KING GA 
SWIVELS BY THESE FAMOUS FEATURES: 
@ ALLOY STEELS assure strength with minimum weight. 


© PACKING is V-type, often called chevron type. 
@ WASHPIPES are seamless alloy tubes, case ardened ané 


« Enease LUBRICATION os y Se eens 
e MULTIPLE BALL BEARING UNI provide ample capacity. 
© OIL BATH LUBRICATION for the B —. 
@ Choice of BAIL OR ELEVATOR SHA’ 
FOR FULL INFORMATION ON ALL KING SWIVELS — SEE 
YOUR NEAREST DISTRIBUTOR — OR WRITE: 


KING O/L TOOLS 


P.0. BOX 15146 + HOUSTON 20, TEXAS + ORchard 3-3421 
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BETTER BETTER BETTER 
illing rates in all (lower) barite hole lubrication, bit bearing life 
es of muds: T-8, requirements when in all types of even in high 
e, gyp, and low substituted for muds, to reduce solids muds. 
H, with varying oil in muds. pipe sticking. 


mounts of oil. 


MAGCOBAR PLANNED MUD PROGRAMS make 
the above statements facts, not claims. In high 
weight emulsion muds, for example, the Mag- 
cobar engineer properly substitutes Bit Lube® 
for some of the oil to cut drilling costs by reduc- 
ing the amount of barite required. In a typical 
well, the oil content of the mud was allowed to 
drop from 11 to 5 per cent. Bit Lube was added 
to this 17.8 Ib. gal. lime mud with these savings 
in barite: 











Cost of} Total 
Oil | Cost 
per day |per day 


| Sacks of|Cost of| Cost of 
barite barite |Bit Lube 
per day per day} per day 









Emulsion 

(2 week average) Rez 
Bit Lube and 
Emulsion 

x | 

3 week average) 52 


$409.76; $—O— | $74.03 | $483.79 















| 120.38 | 122.43 8.25 | 251.06 





NET DAILY SAVINGS WITH BIT LUBE: $232.73 


Not only does Bit Lube give direct cost savings, 
but it also offers escape from costly pipe stick- 
ing, even in extreme directional holes. Bit Lube 
lowers the friction coefficient of the mud, to give 
over-all higher drilling mud performance. These 
savings can be added to those in the chart. 


The skilled use of good products like Bit Lube 
to cut drilling costs is the heart of Magcobar 
Technology. Let the Magcobar engineer plan the 
mud program for your next well and this Tech- 





ve, 
“s 








nology will save for you all along the line. 


PLAN WITH BIT LUBE to drill 5 ways better... 











BETTER 
geological | 
interpretation and 
electrical logs; 
no fluorescence. 













































Magcobar 


Complete 
DRILLING MUD SERVICE 























DRESSER 
INDUSTRIES, INC. 


OIL ¢ GAS ¢ CHEMICAL 
ELECTRONIC e INDUSTRIAL 












MORE THAN 1,000,000 FEET 
DRILLED WITH THE SAME 
RAY-MAN ROTARY HOSE ON 
THIS NATIONAL SUPPLY RIG 
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R/M OIL FIELD PRODUCTS 


GIVE YOU MORE USE PER DOLLAR 


RAY-MAN CBL ROTARY HOSE...FOR BETTER SERVICE LIFE 


A Kansas drilling company drilled 1,000,000 feet of hole 
.and without replacing the Ray-Man CBL Rotary Hose, 


medium depth rig... 


and more—with a 


Suction and Vibration Hose, installed on the National rig shown at left. 
That’s ‘““More Use per Dollar’—proof that Ray-Man is the hose for drilling 


sist ale 
service? 


@ Special high-tensile steel cable wire reinforcement—precision wound under 


controlled tension—assures unequalled strength and flexibility to withstand 


high pressures. 


@ Ray-Man holds steady in the derrick without whipping ...handles easier 


during make-up.. 


. has exceptional resistance to accidental crushing. 


@ Exclusive, streamlined built-in coupling makes Ray-Man the safest rotary hose 


... features leak-proof “Lip-Lok’’ Seal that actually tightens under pressure— 


no protruding lugs or flanges to cause fouling. 


GET LONGER TROUBLE-FREE SERVICE WITH RAY-MAN CBL ROTARY HOSE, 
Write for Bulletin M651. 





R/M POLY-V 
DRIVES 


More Power in Less Space 
... with Reliability 


No other drive puts as much 
extra push in deep hole drilling 
as the exclusive, patented R/M 
Poly-V! Delivers much more 
power than a V-drive of equal 
width...or equal power in much 
less width. Single unit belt design 
eliminates belt matching prob- 
lems in the field . . . reduces field 
inventories. Just two belt cross 
sections meet every heavy duty 
drive requirement. Maintains 
groove shape, complete contact 
pressure. Write for Poly-V Drive 
Bulletin MI41. 

Convert to Poly-V and be SURE! 


RAYBESTOS-MANHATTAN, 


Brake Linings and Blocks @ Clutch Facings and Automatic Transmission Friction Parts ¢ Conveyor and Power Transmission Belts 
Industrial Hose @ Rubber Covered and Lined Equipment @ Mechanical Packings and Gasket Materials © Asbestos Textiles e Engineered 
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RM “TEFLON’’* 


PACKINGS 
Highly Acid Resistant 


When you use R/M “Teflon” 
braided and asbestos packings 
you can 
troubles that you normally ex- 
perience from strong acids and 
corrosive liquids. “Teflon” is 
completely chemical resistant 
except to fluorine and chlorine 
trifluoride at high temperatures 
and molten alkali metals. No 
known solvent will act on it 
no acids or caustics will attack 
it. It is nonadhesive and thus 
excellent for applications in- 
volving viscous materials. Write 
for information. 


*A Du Pont Trademark 


PASSAIC, 





forget the kind of 


i OE hs kes tee 


RAY-MAN 
BRAKE BLOCKS 


Make Hole Faster 


Long lasting Ray-Man 635-D 
Brake Blocks cost less because 
they wear longer. Made of extra- 
large asbestos yarns, special 
saturant, wire reinforced. Resist 
bleeding, won't glaze or carbon- 
ize. Ray-Man Blocks are avail- 
able in drilled or countersunk 
sets or in the R/M patented 
Key-Lok style. Make hole faster. 
Cut cost with Ray-Man. Call 
your nearest R/M_ warehouse 
today or contact your closest 
authorized R/M oilfield equip- 
ment supply store--there is one 
located in every major oil pro- 
ducing area. 


Plastics @ Sintered Metal Products @ Abrasive and Diamond Wheels e Industrial Adhesives @ Laundry Pads and Covers @ Bowling Balls 


For more data on advertised products, use Readers’ Service Cards, last page 
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CONDOR 


LS V-BELTS 
Length Stabilized 


No whip, no wobble, no weave 


no undue stress or V-belt 
turnover on long center, heavy 
duty oilfield drives! Condor LS 
V-Belts are /ength stabilized to 
give a degree of lateral and 
longitudinal stability without 
stretch never before possible. 
They're length certified, too... 
measured, tagged and vacuum 
packaged to assure positive 
length control and freshness 
from factory to field to drive. 
Condor LS V-Belts come match- 
ed—stay matched to outperform, 
outlast any other V-belt under 
the heaviest loads. Write for 
Bulletin M210. 














































Time-Tested Equipment in 
Experienced Hands... 












BY, 
4 


pioneer developer of liner setting 





equipment ... provides time-tested experience in 






successfully cementing the longest liner string 






vour well requires. 






T-I-W trained field engineers supervise the 






running of vour liner... with dependable T-I-W 






Liner Setting Equipment ... and will supervise 






cementing operations, when desired, to assure 







maximum efficiency. 
The T-I-W Type LP Liner Setting Assembly 
is recommended for setting long liners, where 







‘ 


wiping the strings clean of cement is desired. 





The assembly, shown at right, consists of a Type LS Set 






Shoe (with or without back pressure valves), a Landing Collar 






which provides a seat for the Wiper Plug, a Liner Hanger 






(when it is desired to suspend the liner), a Type L Packer 
with or without Hold-Down Slips (a Liner Setting Collar can 







be furnished when packer is not desired), a Liner Wiper Plug 
pinned to the Inverted Swab Assembly, a Type L Setting Tool 












with setting string connection, a cementing Manifold with 





TYPE 


a Pump Down Plug to wipe the setting string. — L Pp 
CALL, WRITE or WIRE TODAY for complete details on LINER 


dependable T-I-W Liner Setting Equipment and experienced is SETTING 
field supervisory service. 
| | it ASSEMBLY 


TEXAS IRON WORKS 





setting string connection to retain the Pump Down Plug, and 






















Manufacturers of: T.1.W. Portable Rigs . . . T.1.W. Safety Joints . . TW 
Rotary and Casing Slips T.1.W. Grief Stem Safety Valves T.1.W. Packers 
for every purpose T.1.W. Pump Chambers . . T.1.W. Mudmixers . . . and 


many other oil field tools 











RI FE 
GENERAL OFFICE and MAIN PLANT: 1401-1423 Maury Street, 
P 0. Box 16068, Houston 22, Texas 
Other Shops at Victoria and Corpus Christi 
EXPORT REPRESENTATIVE: Val R. Wittich, 30 Rockefeller Plaza, New York, N.Y. 
IN VENEZUELA: Oilfield Sales & Service, $. A., Anaco & Maracaibo 
IN CANADA: Garrett Oil Tools, Ltd., Edmonton, Alberta 
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OM Ws Oe: 


YOU 


BANKING ®& 


SERVING YOUR 
BUSINESS 
IS OUR BUSINESS 


His future? Bright. His sales? 


Up. Company profits? Highly 
satisfactory. And his bank? Bank 
of the Southwest—the bank that 
ts the “YOU” in banking 
bank that is attuned to the 
lividual requirements of the 
ccessful business executive and 
professional man the bank 
whose seasoned officers were 
uUSINessmen before they became 
yankers. Whether you are a 
hairman, president, proprietor 
treasurer, let us provide the 
rfect banking relationship for 


and your company 


dated le wee wrth 


} 


MEMBER F.D.1.C. 


Bank of the 
outhwes 


NATIONAL ASSOCIATION, HOUSTON 








DRILLING WITH AIR OR GAS? 


There is a steadily growing use 
of air or natural gas to replace 
the mud column in many drilling 
operations. Advantages include 
faster drilling rates, more foot- 
age per bit, no “lost circulation” 
problems, and greater production 
recovery. 

The ideal unit for sealing off 
around the drill string and main- 
taining safe pressure control is 
the Shaffer Combination Rotating Blowout Preventer and 
Stripper. It not only permits the well to be drilled safely, but 
also it can be adapted to be used as a casing stripper during 
casing operations to maintain pressure control. 





DRILLING WITH REVERSE CIRCULATION? | 
Reverse circulation is another of 
the modern drilling techniques , 
that have definite Seeanheges in ; USE THE TYPE 50 

certain types of formations. By 
returning the cuttings through 
the inside of the drill string, . 
higher return velocities are : through 1034” casing and 
obtained at lower pump pres- Ls larger. 

sures (and lower pressures on 

the formations). The higher I ) 
velocities insure larger cuttings 
being returned from the formations, in many cases eliminating 
need for coring and thus saving rig time. Also by carrying 
large cuttings away faster, bit life is lengthened and drilling = 
time is reduced. ; 

These and other advantages make Reverse Circulation tech- 
niques worth investigating — and here again, the key to proper 
operation is a Shaffer Combination Rotating Blowout Preventer 
and Stripper to seal off the drill string and to control circula- 
tion pressure while drilling. 





for all kinds of drilling 
operations, including drilling 





NORMAL DRILLING OPERATIONS ? 


Here again, this Preventer and 
Stripper insures safety and effi- : 
ciency toa degree unmatched by ‘* N of ? 

any other type of hook-up. The y / USE THE TYPE 51 
unit seals off around the varying ‘Ie: . 
diameters of the drill string — Fr: for blowout protection 
pipe, couplings, tool joints and a: j in slim hole drilling, 
drill collars — adjusting itself ie: 

automatically to the various a: 
diameters and shapes. It even “Fi i jobs, reworking of 
seals safely around such shapes wells and similar 
as square, hexagon or octagon kellys. And the seal is auto- TRIE 
matically maintained as long as the drill string is in the hole. applications. 
No valves to operate, no levers to move — nothing to remember 

or forget when pressure emergencies threaten. 


IC IU TTT 








DOTTIE 


Ix 





drilling-in, production 


ER JU IO IVT OTT IN 


GET ALL THE FACTS : \ Shaffer Combination Rotating Blowout Preventers and 
on the uses and design aw Strippers are known throughout the industry for the 
features of this unit by i unequalled automatic protection they provide against 
sending for the helptut pressure emergencies. Nothing to remember—or forget— 
ious th enolitind tote when pressure emergencies threaten, because this equip- 
personnel, engineers and ment automatically seals off around the drill string as the 
executives! eT ATING tools are lowered into’ the well...and maintains this 
pressure-tight seal—without attention—throughoutall 
subsequent drilling operations. 
Whether for big jobs (Type 50) or small (Type 51), 
both types can be used for the various applications out- 
lined at left. 


AX ATK 






WINK 


BBO 


JOC TU TOT 


THX 


an 57 


LUA OLUNOLUNOLU OL 9 NOL Le 
EOE OB IES IO IES. 
< 


E 
| Fay 


See your nearest Shaffer representative for 
complete details on these units. Or write direct. 


Send for your free copy of the complete Shaffer Catalog. 


See the Shaffer Section of your Composite Catalog. 





FUER IT BOTT I IIT A OSL TC OT EU OSL I SLE PETS 


It JUEU Iie 


FORT 


Tz 


LUN 





_— 
NOTTS 


ty 








ROLY OL 


=< 
< 
>, 
« 








} 


Fae 
Si 
<i 
ry 
x 
< 


4 




























if Part 
KEES BRER 
HWeerrrare 
SM ied oll id all i} 





erereere ec 


I 





RRRER; |7 
rr 
rr 
fer | 
beeee 
“ie § 











7’ 


























~~ 
ey) 


} eRe 


—= 

ai 

an el 
a, 
—— 


X 
< 


A iE LR I 


AO REO 
“ = J 


» 








o = = 
=~ 
— 




















View from an oilman’s club in Houston of the Gulf Building, home of The National Bank of Commerce. 


See It to Believe It 


A healthy skepticism is a good thing, whether 
it is concerned with a friend’s version of his 
fishing trip or whether a salesman is trying to 


] 


take you to the top of the mountain. 


activity you, too, sh¢ 


But, whatever skepticism you may have 
about the future of Houston as an important 
oil center will vanish when you see what’s going 
Ihe domestic operations for many 
major oil companies—Texaco, Humble and the 
Jersey group, Gulf, and Continental—are being 
domiciled in Houston. Others—such as Shell, 
Mobil, Pure, and Tidewater—maintain large 
oftices. And more and more oil companies are 
finding it to their advantage to maintain a 


listening post here. 


banking services. 


1 
on nere 


to help you in all f 


will find the same s 


oil men. 


THE NATIONAL BANK OF 
COMMERCE 


OF HOUSTON 


To keep in the center of domestic oil 


yuld consider an office in 


Houston. That's where we come in. As the 
principal bank for many of the largest com- 
panies in this area, 
Commerce of Houston is in a position to help 
you with contacts, advice, and, of course, all 


The National Bank of 


The Oil and Gas department is qualified 


ields ot activity. Working 


closely with other bank departments—Loan, 
Trust, International Banking, Investment—you 


ort of service waiting for 


you that has made this t/ie bank of Houston 


EXPANDING NOW TO MAIN, RUSK, TRAVIS AND CAPITOL, 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 


DIRECTORS AND ADVISORY COMMITTEE 


*RALPH L. GRAY hairman of the Board, FRANK A. LIDDELL. Liddell, Austin 
s] > Dawson & Hugein 
n of oar 
the Board *W. L. LINDHOLM, General Manager 





h Texas Area, Southwestern Bell 


Telephone Company 


F 
VF. - € RICHARD T. LYONS, President and 
kb A + hief Executive fficer 
; Union Texas Natural Gas Corporation 
H ) f Board JOHN W. MECOM, Oil 
; J ' A KA ’ *ROBERT MOSBACHER, Oil 
H RT - WEF ha 3 f the E| Paso Natura! Gas Compan - . com n 
Board Ditterentia porat ‘EAA. Directories CHAS. F. REED, Dow Chemical Company 
TER W. FONDREN. JR Executive Committee, Texaco, Inc P. C. REHRAUER, Senior Vice President 
H TT Pre ent Chairman, Advisory Committee P. R. RUTHERFORD, Ojl 
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GUS S. W HAN, Preside 
America penera ance 
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Look what’s getting 
the 3rd degree 


//luminated by the weird glow of two powerful 


ultra-violet amps, this casing coupling is sweat- 
ng out a check for possible imperfections. It's 

a process known as Magnaglo inspection. Here 
} 4 / 


a special-clearance coupling is being inspected 





The coupling is magnetized; then drenched with a 
reddish-brown solution that contains magnetic par- 
ticles coated with fluorescent dye. If there is a surface 
defect on the coupling, fluorescent particles cling to 
it—held by the magnetic field which builds up around 
any imperfection in the steel. 

The inspector then slowly rotates the coupling on 


a potter's wheel. He scans it carefully for any tell-tale 











indicates an imperfection. 
Magnaglo inspection is only one of the many quality 
ntrol methods used by National Tube during the 
duction of USS National Seamless Oil Country National Tube 
tbular Products. If you've got a tough oil country or 

: Division of 
bular problem, write National Tube Division, United Uni 

nited States Stee 


states Steel, 525 William Penn Place, Pittsburgh 30, Pa. . on ; Said 
umbia-Geneva Stee visior a rancis acific Coast | 


New York 


eam that clearly 


ae tered trademark ted States Stee! Export Company 




















Why Solar designs industrial 


gas turbines to weigh between 
1 and 1% lb/hp 


by Paul A. Pitt 


Chief Engineer 
Solar Aircraft Company 


The weight of Solar gas turbines is the result of a design 
} th it is u jue 1n the small gus turbine field. 
Most gas turbine designs fall into one of two extreme 

categ s. Aurcralt-type engines, at one extreme, embody 

highly sophisticated techniques tor extreme light weight 
in relation to horsepower, but have resulting short life. The 
opposite philosophy employs the ultra-massiveness of steam 
turl es to assure | n@ lit 
here are important disadvantages in both approaches 
vhen hnYe lite re isonable cost, dependable operation, 
mple maintenance and easy transportation and installation 


re required. While aircraft- 
ign 12 hp 
lb) can be modified and derated 


engines (of 14 to 


for longer service life, the 
resulting product is inherently 
delicate. This compromise inev- 
itably results in short life. 

On the other hand, massive 
design (of 10 Ilb/hp and up) 
leads to unnecessary structural 
bulk and introduces problems 
of thermal lag and distortion. 

Since World War II, Solar 
has designed and built a variety 
of gas turbine units with char- 

hat 1 long lite and low weight. The 
Saturn gas turbine engine, for example, is an 1100 hp unit 
intended specifically for industrial and military installations. 
It has a weight-to power ratio ol 1.1 to 1.4 lb hp. 
Although it is designed for long life, it utilizes only 


h materials in its components to satisfy structural and 





Paul A. Pitt 


thermal requirements. This approach resulted in a design 
that makes no compromises with durability and pertorm- 
ince, yet meets the needs of industry for flexibility in a 
mall package. It has an 1100 hp rating at a specific fuel 
consumption of 0.61 lb/hp-hr and a continuous rating of 
1020 hp at 0.63 lb/hp-hr SFC, 

Meeting these objectives required an engine with a simple 
hermodynamic cycle and high efficiency components. An 
axial compressor was designed with an operating efficiency 
of 86°3, and this was combined with a multi-stage, axial 
type turbine of advanced aerodynamic design. Over-all 
dimensions of the engine are shown in the figure below. 

lo fulfill workhorse service requirements, the engine was 
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designed to operate at a conservative gas temperature of 


1450 F continuous rating. The stress levels are also low, so 
that major rotating and stationary components will have 
more than 100,000 hours of life with long periods between 
overhaul. To keep costs down and assure dependability, the 
engine design is simple and straighttorward. 

In brief, the development program of the Saturn turbine 
adhered to three principles: Careful aerodynamic design 
for high performance; use of moderate temperatures and 
low stress levels for long life; and exhaustive component 
testing for ruggedness and reliability. 

Presently scheduled field applications of the Saturn tur- 
bine include: Power source for 750 kw electric generator 
sets in process plants, portable field equipment, pipeline 
pumping, and gas compression in the petro-chemical indus- 
try. Other uses are as a power source for a 600 kw generator 
set in a commercial marine installation, propulsion units 
for marine and amphibious vehicles, and prime movers for 
off-highway vehicles. 

Detailed data on Solar gas turbines and other turbo- 
machinery is available. Write Dept. H-121, Solar Aircraft 
Company, San Diego 12, California. 





-tn- 
aie - 10.69 


Saturn T-1000 dimensions 








SOLAR SY 


AIRCRAFT COMPANY 
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3,500,000 cfd 





Installed by Graridge Corp. at low cost with 





I-R 4-cycle SVG gas-engine compressor 


For gas-lift operations near Taft, Texas, the 
Graridge Corporation wanted to boost about 312 
million cubic feet of gas per day, from 30 to 
700 psig. It was thought that the cost of such a 
station would be prohibitive, but when an 
Ingersoll-Rand engineer analyzed the problem, 
he offered a solution that met every requirement 
with low initial cost. 

The gas-lift station was designed around an 
I-R 4-cycle, V-angle SVG gas-engine compressor. 
This 660-hp unit compresses gas from the wells 
in two stages to 700 psig. Engine starting air is 
supplied by an I-R air-cooled T-30 compressor. 

The compact design and smooth running bal- 
ance of the SVG permitted substantial savings 
in foundation and installation costs. The inherent 


advantages of the 4-cycle engine—simplicity, 
fuel economy, stability of operation over a wide 
range of speeds and loads—will project signifi- 
cant cost savings throughout the life of the 
station. The traditional dependability of Ingersoll- 
Rand compressors, with job-engineered cylinders 
and Channel Valves, will assure minimum atten- 
tion for years to come. 

If you have a compressor problem, call in your 
Ingersoll-Rand engineer. His ex- 
perience, backed by that of his 
company,* can save you time 
and money. 


Ingersoll-Rand 


12346 11 Broadway, New York 4, N.Y. 





THE WORLD'S MOST COMPREHENSIVE COMPRESSOR EXPERIENCE 
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Bethlehem Rope Serves Louisiana Drill Barge. Here you are looking from the drill floor of the 


Two-R Drilling Co barge in Barataria Bay, near New Orleans. It’s State Unit No. 2, Well No. 1 being drilled for 


Texaco Inc. At the time of the photograph, the drilling depth was about 14,700 ft. The Bethlehem Wire Rope, 1 


sin 
6 x 19 Formset Purple Strand, right lay, with IWRC, in service on its fifth well, was sull in good condition, and showed 


a potential of many additional ton miles, due largely to a Bethlehem-recommended pull-through and cut-off program. 








BETHLEHEM STEEL geTHleHey 


STEEL 








Rectorheads are “Sealed With Steel” 


Rector pioneered the welded seal principle in casing 
heads .. . the same principle of welding that is used 
in the construction of today’s atomic submarine 
“Nautilus,” built to withstand extreme temperature 
variants, torque, and tremendous pressure as it cruises 
the ocean depths. 


Rector’s welded seal plus API Ring Gasket, never re- 
quires replacement or maintenance. Well or “Frac” 
pressure cannot be transmitted to the slips where hy- 
draulic pressure can collapse or crush pipe. Rector 
casing heads are built to withstand fire, shock, freez- 
ing temperature and highest well-head pressures. The 
soundness and complete efficiency of application and 
service of the Rector welded seal has been proven in 
over 100,000 trouble free field installations. 


RECTORHEADS are available in sizes through 20”. 
See your Rector representative or order from your 
favorite supply store. 


4 or 


Well Equipment Co., 


yi 
(At 


Making Wee CAL, Sududlry S fer! 


1100 North Commerce, Fort Worth, Texas 
Houston Plant: 2215 Commerce Street 
EXPORT REPRESENTATIVES: Continental-Emsco Co., Mid-Continent Supply Co., Oilwell Division of United States Steel Corporation 
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Application of modern methods to today’s requirements in oil production helps assure maximum returns on 
invested capital by aiding the proper development and utilization of underground reserves. Republic Bank’s Oil 
Department — largest in the South — applies both petroleum know-how and financial experience to help you plan 
your financial requirements ... and to meet them with maximum benefit to you. It Pays to finance with Republic! 


REPUBLIC NATIONAL BAN K 


OF DALLAS 
CAPITAL AND SURPLUS $102.000.000 *#- LARGEST IN THE SOUTH 


MEMBER FEDERAL DEPOSIT INSURANCE 








CORPORATION 


PIPELINE 
TO 


THE 
WORLD’S M 
OIL g 


CENTERS 
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t 
| CARGO OR PASSENGER, IT’S KLM “THE OILMAN’S AIRLINE!” : 
From Houston: direct to Europe, Africa, the Near, Middle and Far East. From Miami: direct to - 
South America. Daily service. From Montreal: direct to Europe, Africa, the Near, Middle nt is 
and Far East. From New York: direct to all Europe and beyond; also to Curacao, Aruba and sna wanae once : 
South America. Important; Your cargo receives rapid ground handling. Awkward shapes KLM 
easily accommodated. For passenger service: Call your Travel Agent or KLM 6 y anunts THe 
Office. For cargo service: Contact your Cargo Agent, Forwarder or KLM office. j Af fj y wanes 
KLM Royal Dutch Airlines - 609 Fifth Avenue - New York 17,N.Y. _ , V4 _— 
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MUD REALLY MOVES in tanks of 
SEDCO Rig No. 7, The Southeastern 
Drilling Corporation, off Louisiana Coast. 


Want to do something about drilling costs? 


Mud control is one place where you can. 

As costs go higher and holes go deeper, your ability to 
get mud in top condition fast—and keep it there—jumps 
into focus as the way to save plenty. 

You get this kind of control when you equip your mud 
tanks with LIGHTNIN Mixers. Here’s how this simple 
change in your rig equipment vow pays back far more 
than its low cost: 

1. Make hole faster—Fewer stops, no long waiting for mud 
to get into condition. Mud stays ready for instant use— 
every gallon at the right weight and viscosity. 

2. Drill more safely— When you run into hazardous condi- 
tions, you can heavy up the mud amazingly fast—in seconds 
—to help protect men and equipment. Dump in weight 
and gel additions as fast as you want to. They’re dispersed 
immediately in the fast-flowing mud. 

3. Use less mud—The mud bill is substantially lower with 
LIGHTNINS because there’s no mud wasted in the tank. 


Mud moves in constant, powerful flow—can’t settle out. 
4. Invest less capital—You need only one standby mud 
pump—not two—when you mix with LIGHTNINs. No aux- 
iliary pump is needed for jetting. 

5. Spend less on maintenance—much less than with other 
equipment. LIGHTNINs run for years with very little atten- 
tion. A simple shaft and impeller are the only parts in 
contact with mud. 


Do it now! 

As a first step to more productive drilling, see for yourself 
what LIGHTNIN Mixers are doing on rigs near you. Your 
LIGHTNIN representative will gladly arrange a field trip if 
you call him now. He’s listed in Composite Catalog. Or 
write us direct. 

FREE BULLETIN shows how you get instant mud control— 
at less than your present cost—with LIGHTNIN Mixers. 
Just drop us a postal asking for Bulletin B-517. 


“Lightai Mixers MIXCO fluid mixing specialists 


MIXING EQUIPMENT Co., Inc., 197-f Mt. Read Bivd., Rochester 3, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19, Ont. 
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In LANG LAY ropes the wires 
and strands are laid in the same 
direction, providing exceptional 
flexibility and abrasion resist- 
ance. 
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Two ropes in one! Roebling Herringbone” Wire 
Rope is designed and made to wear better, | 
work better, last longer than you can possibly 
imagine...unless you’ve tried it yourself! 


Herringbone combines two pairs of Lang Lay strands with one pair of regular lay strands 





to give you maximum flexibility, good stability, mighty strength. Call your Roebling Dis- 


tributor — or write for details to Roebling’s Wire Rope Division, Trenton 2, N. J. 
re ? 


Tg mos. a, 


X 

\ 

SY Vil ~1 a -1e@) —) = Branch Offices in Principal Cities 
SY wei“ - 


John A. Roebling’s Sons Division 
The Colorado Fuel and Iron Corporation 
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Du Pont announces new “Qualex”... 


...a highly refined grade of CMC to help you 


solve special drilling mud problems 


New Du Pont “Qualex” is over 99.5% 
pure. 

This highly refined grade of CMC is 
now available to help you solve those 
special drilling mud problems that de- 
mand the very highest in purity. It will 
give you maximum effectiveness in con- 
trolling mud viscosity and fluid loss in 
the hole. 

And to help you further improve 
drilling efficiency, ‘“‘Qualex”’ is available 
in two viscosity types: 

High Viscosity ‘“‘Qualex” promotes faster 
drilling rates by minimizing the quan- 
tity of clay solids required to maintain 
the desired mud viscosity. 

Low Viscosity ‘‘Qualex’’ gives maximum 
reduction in fluid loss with a minimum 
effect on viscosity as required in heav- 
ily weighted mud systems. 

Du Pont’s complete line of CMC 

tvpes and grades is your answer to 
videly varied mud problems. 


WORLD OIL 


JUNE 1960 


FOR MAXIMUM PURITY 


Du Pont “Qualex” grade CMC— 
High Viscosity 
Du Pont “Qualex” grade CMC— 


Low Viscosity 
Your mud dealer can give you im 
mediate delivery of either the “Qualex” 
refined grade or “DM” technical grade 
of Du Pont CMC. Call him, or get in 
touch with DuPont, Explosives De- 
partment, 6539 Nemours Building, 

Wilmington 98, Delaware. 


Branch Offices 
3202 Weslavan St. 
Houston 27, Texas 
Phone: MOhawk 7-9197 
2930 East 44th Street 
Los Angeles 58, California 
Phone: LUdlow 2-6464 
Warehouse 
WTR Oil Tool and Supply Co. 
Farmington, New Mexico 





DU PONT CMC 


Better Things for Better Living 
... through Chemistry 


69 


For more data on advertised products, use Readers’ Service Cards, last page 








EXPERIENCED 
HANDS 


FISHING TOOL DIVISION The Wilson Supply Fishing Tool man in your area is a 
of WILS >| ‘PLY good man to know when a fishing job comes up. He’s an 
experienced hand at fishing and has the proper tools to 
get the job done right for you safely . . . quickly. Save rig 


time and money when you have a fishing job... call 


Wilson Fishing Tool Division for immediate service. 


MAIN OFFICE and WAREHOUSE - 1301 CONTI STREET ~- HOUSTON, TEXAS 
INTERNATIONAL DIVISION + 45 ROCKEFELLER PLAZA + ROOM 1701, NEW YORK 


“WHAT YOU WANT = WHEN YOU WANT /T” 
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, Let K-u-b-b-e-r 
Take The Wear 


: in your sucker rod pumps 








It Costs You Less That Way 


rrr 


Both MARTIN PLUNGERS and MARTIN RUBBER GUIDE CAGES 
are the result of correct engineering to fully utilize the excellent prop- 


erties of rubber. 





In the MARTIN SPLIT RINGS, even the swelling of natural rubber in 
oil is utilized in sealing the split and tightening the rings in the 
PLUNGER GROOVES. Resistance to abrasion greatly prolongs plunger 
life in sandy conditions. Slippery when wet means that you have lubri- 
cation, even when pumping all water. Barrel life is increased because 
this material cannot score or gall metal. 

For the REPLACEABLE RUBBER GUIDES in cages, oil resistant 
synthetic rubber is used. No swelling can be tolerated here. Resilience 
completely eliminates the beating action of the ball, and greatly in- 
creases ball life. Resistance to abrasion reduces wear on both guide 
and ball. 

CUT YOUR COSTS ... LET RUBBER TAKE THE WEAR ... Write 


for our new 1960 catalog. 


JOHN N. MARTIN 
WMauuacturer 


9 W. BRADY STREET e TULSA, OKLAHOMA 
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MARLO PACKING CUTS EVERYTHING... but the ROD! 


MARLO POLISHED ROD PACKING cuts packing budgets, cuts oil losses, cuts 


rod wear, cuts labor waste, cuts downtime, cuts aggravation. 


Years of field use by leading producers, mounting sales in every area, 
prove that MARLO outlasts ordinary packings up to 10 times and more. 
WHY? Because the anti-frictional, corrosion-resistant, semi-metallic 
rings form a smooth, super-dense, shock-absorbing, resilient, bearing-like 
surface, which stands up to punishment, survives longer, and will not 
harden or burn during pump-off. Available in all standard sizes. 


MARLO IMPROVED PACKINGS FOR HERCULES AND RATIGAN STUFFING BOXES 


Vitalizing, anti-frictional, semi-metallic inserts both metallize the contact 
surface and absorb lubrication, thereby vastly extending packing life 
under the toughest operating conditions. This unique feature, with its 
inherent, engineered performance, cannot be found in any all-rubber pack- 
ing, whatever design is attempted. 


RW 6E Sets for Round Stuffir 





Manufactured by THE MARLO COMPANY INC. 


434 Broadway, New York 13, N.Y. 


Distributed through: wsi 


DIVISION OF U.S. INDUSTRIES, INC 
6160 S. BOYLE AVENUE © LOS ANGELES 58, CALIF. « LUdiow 7-1271 





Toughest of the tough; product of gruelling testing on the 
roughest terrain in the world, Scottorn trailers are guaranteed 
to give faultless performance under any conditions. Oil 
companies, Military and Police Forces all over the world are 
proving their rugged reliability. 


STANDARD OR FEZZAN Made in two ranges. “Standard” 

suitable for ninety per cent of operations, and ‘*Fezzan”’, 
an ultra tough version, proved in Libya, one of the most 
difficult areas in the world. 








Whatever 


your trailer , 
problem x 
c 9 = eae 
| (——— 
Scottorn [ 
have the 


answer! 














WRITE FOR ILLUSTRATED LITERATURE 


Scor TORN 


LIMITED 


FOR EVERY ROAD AND LOAD! 


VICTOR WORKS, KINGSTON ROAD, NEW MALDEN, SURREY 
Telephone: MALden 3633 Telegrams: Essenn, Phone New Malden 
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125,000 Psl! That’s the yield strength of this Timken* seamless steel tubing. Stronger by 


20% than the stiffest API requirement, 5A. Strong enough to handle the deepest wells being drilled. 


This oil well tubing takes internal pressures up to 15,000 psi, gives excellent ductility and uniformity. 
Our metallurgists, with 25 years’ experience in pressure problems, can help you solve yours. FREE 
BOOKLET. For your copy of the fact-packed ‘‘Timken Oil and Gas Well Tubing,” write The Timken 
Roller Bearing Company, Steel and Tube Division, Canton 6, Ohio. Cable address: ‘““TIMROSCO”. 
Makers of Tapered Roller Bearings, Fine Alloy Steel and Removable Rock Bits. 
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CEMENTING DATA 


Better SQUEEZE JOBS Made Possible With 
Diacel* LWL— Low Water Loss Cement Additive 


Cements with controlled water loss and thickening time 
are ideal for casing cementing. They are even more ideally 
suited for Squeeze cementing. The success ratio of squeeze 
cement jobs has increased greatly with the use of Diacel 
LWL Cement Systems. These systems can be formulated 
from 10.3 to above 20.0 Ibs. gal. and tailored to meet 
practically all thickening time requirements. 


High Pressure Squeeze Cementing 


Many times a high filtration or high water loss cement is 
dehydrated and left inside the c casing opposite perfora- 
tions and requires drilling out. Use of a Diacel LWL Low 
Water Loss Cement System in a high pressure squeeze job 
minimizes dehydration of the slurry to permit the entire 
perforated interval to be covered with cement. Such a 
Diacel LWL slurry can be washed or reversed out after 
the desired squeeze pressure has been reached, which 
eliminates the drilling of the cement from the casing. This 
permits other operations in the well, such as, perforating, 
drill stem testing and resqueezing without pulling the 
packer. The mechanics of the job are basically the same 
as those used on conventional squeeze jobs, except the 
initial pumping rates may be reduced. Hesitation pumping 
may be necessary to obtain desired Squeeze pressures. 
The following example of this improved squeeze tech- 
nique took place in a field where zones require several 
squeeze jobs for successful completions. 
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As shown in the chart above, only small amounts of 
Diace! LWL are required to reduce water loss below 10 ml. 
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feet. approximately 2 


REPORT 60-2 


Problem: 4 string of 514" casing equipped with cen- 
tralizers and on. amy scratchers was stuck at 7507 
2500 feet off bottom. A 414" liner was 
set with partial returns to total depth with top of liner 


at 7118 feet. 


The'first attempt to obtain an effective seal was a 3-stage 
cement job requiring 550 sacks of slow-set cement placed 
on top of the liner. The well was perforated at 9113-20 
feet and on test produced 1101 barrels of salt water with 
no oil at flowing top pressure of 2300 psi. Perforations were 
squeezed with 200 sacks of slow-set cement with a 2000 
psi build-up. Cement was left opposite the perforations. 
After drilling the cement plug, the formation took fluid 
at 2200 psi. 


Solution: To prevent another unsuccessful squeeze job, 
225 sacks of Portland cement were mixed with 0.3 per cent 
Diacel LWL and 3 per cent Diacel A Accelerator. The 
desired surface squeeze pressure of 5000 psi was obtained 
when 200 sacks of this slurry had been pumped into the 
formation. After drilling out cement, the well was per- 
forated at the original interval of 9113-20 feet. The well 
produced 182 barrels distillate and 1900 MCF gas with 
flowing top pressure of 3052 psi... the result of a most 
successful squeeze job. 


Summary of Advantages 


Diacel LWL controls fluid loss and retards thickening 
time of slurries. It permits safe placement in deep high 
temperature wells and has proved successful in wells with 
bottom hole temperatures above 400°F. These low water 
loss slurries protect against pipe sticking, flash setting and 
pay zone water damage while cementing. Also, the chance 
of channeling and circulation troubles are minimized. 


More complete data and information on Diacel Cement 
Systems may be obtained from your Drilling Specialties 
Company field engineers, your cement service company, 


or by writing er 
*A trademark 


DRILLING SPECIALTIES COMPANY 


Bartlesville, Oklahoma 


> A 
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Making hazardous work less hazardous 


Making up a joint is rugged work. Handling the slips and drill pipe, throwing chain and operating the tongs 
are all hazardous functions on the derrick floor. Poor housekeeping and lax maintenance needlessly add to 
the risks. By checking your rig carefully and pointing out these hazards, a Liberty Mutual engineer can 
help you improve your odds against worker injury and loss. This is but one of the many Liberty Mutual 
services that add up to protection in depth. To learn more about Liberty’s protection in depth and how 
it can help lower your business insurance costs, get in touch with your nearest Liberty Mutual office. 


Loon for more rom T TBR RTY MUTUAL 


LIBERTY MUTUAL INSURANCE COMPANY « LIBERTY MUTUAL FIRE INSURANCE COMPANY esl the company that stands by you 


HOME OFFICE: BOSTON 
Business Insurance: Workmen's Compensation, Liability, Group Accident and Health, Fire, Fleet. Crime « Personal Insurance: Automobile, Fire, Inland Marine, Burglary, Homeowners 











WAUKESHA SALES & SERVICE, INC. 





WAUKESHA 


SALES AND SERVICE, INC. 
P. O. BOX 35068 


HOUSTON 35, TEXAS 


EXCLUSIVE DISTRIBUTORS FOR WAUKESHA PRODUCTS IN TEXAS, NORTH AND WESTERN LOUISIANA, SOUTHERN ARKANSAS AND NEW MEXICO. 





S) COMPLETELY AUTOMATIC 


Announcing Operation CANtrol: 


Waukesha’s ENGOMATIC, the fully 


automatic power control system, working 


in close accord with Waukesha’s world- 


famous LONG-LIFE Engines. 


“Heard about my operation? To see more of 


more of me, write for complete information 


on Operation CANtrol today?” 
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TRETOLITE SERVICE 


ible oil report 





wail 
/ es Ul Ls from Your TRETOLITE field service engineer is always on call... 


always ready to help you. He will gladly survey your 
treating operation for maximum efficiency. 


CI adequate Here are some important treating factors he will check: 
treatl ng program 


LET YOUR TRETOLITE MAN 
SHOW YOU HOW 





Treating chemical 


Is it the best for your operation? 
Your TRETOLITE engineer will make tests and make sure. 





Ey Chemical-heat balance 


Sometimes a little more chemical or a 
more efficient chemical can be used 





4] Chemical pump-chemical 


, : to reduce heating. The use of less reservoir. Chemical pump malfunc- 
Mechanical operations heat can cut vapor losses which reduce tion or improper chemical pump loca- 
A faulty pump, a damaged valve, and gravity. Often a few degrees gain in tion can cause trouble; so can a dirty 
many other mechanical factors can gravity can earn a better selling price. chemical supply tank. Your TRETOLITE 
affect the severity of emulsification. Your TRETOLITE engineer will be glad field service engineer will go over your 
Your TRETOLITE engineer will con- to check this phase of your operation chemical feed procedure and equipment 
sult with you on such possibilities. for you. —carefully, knowingly. 
TF-60-2 


Pp H I iat @) # I | CANADA: Petrolite Corporation of Canada, Limited, Edmonton, Alberta 
ENGLAND: Petrolite Limited, 20 Savile Row, London W.1 
C @) R P @) R vAN ‘4 I @) N VENEZUELA: South American Petrolite Corporation, Hotel Avila, Caracas 


REPRESENTATIVES 
BRAZIL: WERCO, Ltda., Avenida Rio Branco 57-s/1410-11, Rio de Janeiro 


COLOMBIA: W. F. Faulkner, Calle 19, No. 7-30, Office 807, Bogota 
. GERMANY: H. Costenoble, Guiollettstrasse 47, Frankfort, a.M 
ITALY: NYMCO S.p.A. 9, Lungotevere A. da Brescia, Rome 


(oe a ae ee oe JAPAN: Maruwa Bussan KK, No. 3, 2-Chome, Kyobashi, Chuo-Ku, Tokyo 


KUWAIT: F. N. Dahdah, Box 1713, Al Kuwait 

MEXICO: R. E. Power, Sierra de Mies, No. 125, Mexico, D. F. 
NETHERLANDS: F. E. C. Jenkins, Hoefbladiaan 134, The Hague 
PERU: Oilfield Import, S. A., Apartado 71, Talara 

TRINIDAD: Neal and Massy, Ltd., P.O. Box 544, Port of Spain 
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Standard Oil Company of California, Rig LAl =173, Inglewood 


Servco Pilot Mill mills up 170’ 
of 5%”, 15.54, J55 casing 
in 16 hours, 50 minutes! 


two separate sections of 7”, [55 casing, total 


15.5= and run opposite independent 

; 
nes. Atter cementing and te sting, the swaged areas were 
th one 6!2” Serveo Pilot Mill in 16 hours, 50 minutes! 


velopment of Servcoloy*, costly, slow-milling aluminum 


would have been used in the reduced sections. Substi 
isIng re sulted in Important Savings both in e ising costs 
n vour next milling job. Cutting rates possible with 

this unique milling material can’t be matched. Your nearest Servco Siveal shavings ta 


office will give vou the full storv. , shaker pr 


SERWCO Field Offices: Ventura 

v Bakersfield, Lafayette, 
General Offices: 244 erritos Ave., Long Beach 6, California. Gulf Coast arve Dasper 
and Mid-Continent: 4 Gasmer Street, Houston 35, Texa )klahoma City 


Canada: 6909 104th Street, Edmont Alberta. Venezuela: Maracaibo 


France: 15 Rue des Sablon aris. Trinidad: San Fernando 


jata on advertised products, use Readers’ Service Cards, last page WORLD OIL JUNE 1960 
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OIL WELL CEMENTING COMPANY 


~ se ERE I ee —— 


“The Sun Never Sets...” 


All over the free world, men continue to search for oil. In Laboratories, 
on barren plains, Arctic wastes, and tropical jungles — and in most free 
world oil areas, there is a Halliburton service camp established to provide 


state-side service regardless of climate or terrain. 
( - on ] iburton Service 


Somewhere... every hour of every day, this company is ready and able 
to provide the best in service, tools, men, and equipment —for one purpose 
only—to help the quest of free men who dare to search for the precious 


fluid we take so for granted, but need so much.... 










| IBURTON OIL WELL CEMENTING COMPANY 


DUNCAN oz, mit) Mw £ 
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PERFECT 
PERFORMANCE 
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Formation testing record books 
have all had to be rewritten since 
Halliburton introduced the Hvdro- 
Spring Tester. The Tester set an 
unprecedente ace by completing 
its first 20,000 jobs WITHOUT A 
SINGLE MIS-RUN traceable to the 
tool...and in the hundreds of thou- 
sands of jobs run since that time, mis- 
runs due to Hyvdro-Spring Tester Tool 
failures have amounted to less than 


of one per cent! 


is the kind of performance 
record that puts real meaning in the 
statement... “For testing results vou 


can trust... trust Halliburton.” 


The Hydro-Spring Tester is basically a combination 
tool consisting of a locked open by-pass valve and 
tester valve. The by-pass valve remains open going 
in the hole until weight is applied on the drill string 
to set the testing packer. The tester valve opens after 
a definite time interval following the closing of the 
by-pass valve and expansion of the packer. This 
makes possible an accurate reading of the initial 
hydrostatic mud weight. Positive indication is given 


at the surface when the tool opens. 


The proven design and simple construction of the 
Hydro-Spring Tester share the primary responsibility 
for the tool's overwhelming success. Call on this win- 


ning team for your next formation testing operation. 
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...and 28 years of results speak for themselves ! 


The purpose of any acid-treating job is simply this: to increase the flow of oil or gas. 


The essentials for a successful acidizing job are an intimate knowledge of local conditions and 
application of the correct acid formula to the particular well formation involved. 

BJ Service has the local field knowledge and experience— 28 years of it, going right back to the 
beginnings of oil-well acidizing. BJ Service has the proper treating technique for your well 
formation ...as proved by thousands of successful well treatments in all major fields. 


This ability to deliver results is why BJ Service is known as the most efficient acidizing force in 
the oil fields. 


Bu Service.inc 
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the most efficient acidizing force in the oil fields! 


BJ Service pioneered in oil-well acidizing in 1932...has been a 
major force in well stimulation procedures ever since. Over the 
years, BJ Service has initiated or played a substantial role in the 
development of nearly every acidizing advance in current use. 
These include special acid-treating solutions, temporary and 
permanent blocking materials and water and emulsion block 


removal agents 


Of course, no acidizing technique can be better than the men who 
and the men of BJ Service are thoroughly trained in both 
theory and practice. Our engineers and technicians in your area 
have an intimate knowledge of all the formations and treatment 


use it 


procedures in that area. These field-proven veterans are backed up 
by complete laboratory facilities, the finest equipment in the oil 
patch and a far-flung network of strategically located field stations. 
It’s this combination of methods, manpower, equipment and facili- 
ties that has given BJ Service its reputation as “the most efficient 
acidizing force in the oil fields:’ If you’re interested in results, call 
the men of BJ Service on your next acidizing job. 


BJ SERVICE, INC. 


A BORG-WARNER SUBSIDIARY 


Long Beach, California 


Printed in U.S.A 











A BORG-WARNER SUBSIDIARY 


Field stations in all major Oil Fields 





BJ SERVICE 


BORG-WARNER 
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.--Through Your Supply Store 
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COLLARS 


available through your supply store 


BAKER 
PRIMARY 
\IENTING 
EQUIPMENT 


Here are the products needed for the first step 


-~ 
sonra 


BASKETS 


toward profitable production. Look at the variety of 
Shoe S al d C 1] il Baske ts Wall Scratchers 
Casing Centralize n every type and size to meet 


1] ] 
fully and economically 


Never before has your ipply store been able to 
fy Rtn 7 ) ] } } 
onmel ich a complete ine ol Practical ana Depend- 
17 > LvLop Dp ‘ tT +f 
able BAKER Primary Cementing Tools 


You get e than just a d cement job when 
elect the balanced combination of Baker 
Primary Cementing Equipment. For, whether your 
| . ey | | ‘ ambi 79 ++) L. 

1 routine ceme! yor a “problem” with weak 


porou nes which must be protected from danger- 


r ] 4 1 } 1 1 
\ ible ir supply re, backed by the 


t ck n 64 Baker Bran he Over 400 Baker Se rv- 







+—+ The only complete line of — 


ST Primary Cementing Equipment | | 








Ye available through your 77 4 
| ‘ i a 
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NASA supply store. TTT TT TTI | | 





Baker 

Oil Tools 
Inc. “ 
Houston os . 
Los Angeles 
New York 





































































VV 








at Collar 


1 M&F 














Cement Baffle Collar, 
with Hole 


Product No. 104 M&F 











Solid-Ring 


Wall 
Scratcher, with 
2 ng wires 
Product No. 901-C 


Cas 





Cement 
Bull Plug Shoe 
Product No. 103 








Cement Baffle Collar, 
Solid 
Product No 


ime 


Hammer-Lok 

Stop Rings 
Product Nos 
940-B (Solid) 

and 945-B (Hinged 





Product N 


Triplex Cementing Shoe Product N 


Cemer 


Product Ne 





Triplex 

Flapper Valve 

Float Collar, 

Product No. 134 M&F 


105 M&F 


Baker Oil Tools, Inc. 
Houston 


Los Angeles 





Rotating 
Wall Scratcher 
Product No. 903 





Hinge-Lok Rigid 
Casing Centralizer 
Product No. 9133 


ne Centralizer 


9113 








it Guide Shoe 


102 


















































You save drilling dollars with 


MUD PROBLEM: To protect formation from filtrate 
water damage and alleviate the two conditions of out- 
of-gauge bits and enlarged hole. 

WELL DATA 
Location: Sublette County, Wyoming 
Total Depth: 11,564’. Hole from 506’ to T.D. drilled with 
7%" bits 
Bottom Hole Temperature 137 


CASING PROGRAM 


Size Depth Set 
Inches O.D. Feet 
13°8” casing $06 
MUD ADDITIVE PROGRAM 
0’ to 9,323’ AQUAGEI TANNEX caustic soda and HV 
DRISCOSI 
9,323’ Converted to invert emulsion made up of 
60! diesel fuel, 40% water, 20 ppb 
INVERMUL“and BarRolD*to give mud weight 


of 10.0 ppg 
INVERMUI 
PETROTONI 


TYPICAL MUD PROPERTIES 


to 11,564’ invert emulsion plus 13. ppb 


Depth, feet 9 OOO 9 333 10.130 11.564 
Weight, ppg 10.0 10.0 10.0 10.4 
Viscosity, cps $5 100 123 87 
Stormer Gel, 10 min Ss 2 2 
Filtrate. cc API 6.0 0) 0 0.3 (oil) 
Oil, ‘ by volume SO 46 49 
Water by volume 44 46 41 


Solids by volume 8 
Electrical Stability, volts 230 








rademark 
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THE 


DISCUSSION: INvERMUL mud was used to protect the Mesa 
Verde section from damage by water filtrate and to alleviate 
the two conditions of out-of-gauge bits and enlarged hole. 


SOLUTION: Invert emulsion mud, made with INVERMUL, was 
selected not only because API filtration could be reduced to 
zero but also because of its high tolerance for contaminating 
water base mud that would become mixed with it during 
displacement. Additional INVERMUL mud can be easily mixed 
at the rig with rig equipment and the mud properties can be 
easily controlled or modified 

During displacement an estimated 400 bbl of water base mud 
remained in the sections of washed out hole and later became 
mixed with the INVERMUL mud causing some API filtration 
and settling of solids. API filtration was reduced to zero by 
adding § diesel oil and 5 ppb INVERMUL. Settling was elimi- 
nated by adding 1.3 ppb PETROTONE, a product specifically 
developed by Baroid for imparting suspending properties to 
invert emulsions and oil base muds. No out-of-gauge bits or 


worn out bit bearings were reported. 
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RECENT SALES—MUY BUENO 
one customer buys 






























\ ixteen Drive-In Rambler rigs to one customer 
... proof of the ever-increasing acceptance of Ideco 
drilling, servicing and workover equipment as the 
recognized standard of the industry. Ideco Drive-In 
Ramblers were chosen because of their rugged con- 
struction, ease and economy of operation and be- 


cause they’re faster to the job and faster on the job. 





One engine, one torque converter and one transmis- 
sion all do double duty for both roading and rig 
operation. The forward-mounted Ideco Kwik-Lift 





mast travels rigged-up. Hydraulically-raised and 
telescoped, the mast can be ready for work in min- 
utes. Ask a man who owns a Drive-In, then ask your 
Ideco man for full details. ““Drive-In” to your next 
location with an Ideco Drive-In Rambler. 


One of the many Ideco Drive-In Ramblers built for 
operation in the United States and abroad. 


— fj . 
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P. O. BOX 1331 e DALLAS 21, TEXAS 























W he 1 oil Company in the Rocky Mountains determined tl 
( ics called tor setting 2” tubing as casing in a large, water-tlood 
proje faced the problem of perforating this small pipe. The debris 
tt capsule perforators, harmless in casings. bridged the ultra 
S casing to interfere with production. The Schlumberger Ribbon 
with its negligible debris solved the problem completely. Thirty- 
ree wells have now been ethciently perforated in the project 
This is another example of Schlumberger engineering applied t 
special problem. Whether your perforating operations are routine 
nusual, consult Schlumberger and get the benefit of broad engi 
1C¢ NL CXpecricnce 
a 
SCHLUMBERGER 
¥ Taget ¥ eae Ting: 3 i 4 : = j 











Ribbon Jet 


solves the problem 


the Schlumberger 1 !1/6 







of perforating ultra-slim casing 
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Draw Works 


4620 | 

















~ 
| one Crown Block | 4620 | 
it 


Traveling Block | 4620 | 


Tool Joints 


of Well A 
Ps Re tee 


Drill Collar 4340 


4340 
i 





























SOROS NENT Ne 
¢. ‘Tubing 
é Catcher 


Sucker Rods | 4620 | 
Casing | 4340 









Pump at Bottom 











All this with just 2 alloy steels 


Unique properties of 4340 and 4620 General Purpose Steels 
give oil field equipment manufacturers the opportunity to 
standardize, simplify, and save money... 

These two General Purpose alloy steels can solve most 
metal selection problems in manufacturing oil field 
equipment. One a carburizing tvpe—the other a through- 
hardening type — with just these two alloy steels you can 
satisfy practically all your engineering requirements. 

Here’s your chance to standardize on materials. To 
simplify inventory and processing. To save money in 


purchasing, inventory, production... 


AMERICAN STEEL 


When you need through-hardening 
alloy steel, simply specify 4340. It’s 
ideal for parts of medium-to-heavy 
section size. It provides exceptionally 
Aisa pad high strength and toughness. Re- 
) sponds reliably to heat treatment. 
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It’s weldable under proper conditions and machines at 
relatively high hardness. 

And when you need a carburizing steel, simply specify 
1620. It resists warpage and distortion in heat treat- 
ment. Responds reliably and uniformly, too. Provides 
good core and case properties. 

Best of all, both are carried by Steel Service Centers 
from coast to coast, ready for delivery right off the shelf. 
If you need steels with more specialized properties for 
particular applications, the proper nickel alloyed grades 


are also available from your Steel 

Service Center. If you'd like a Buy- Jw 

1620, and other nickel alloy steels, 7X 

it’s yours for the asking from Inco. IN O 
x —\ 





er’s Guide of centers that carry 4340, 
THE INTERNATIONAL NICKEL COMPANY, INC. 
New York 5, N. Y. 





67 Wall Street TRADE MARK 
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BETHLEHEM SUCKER ROD 
... for dependable pumping 


Meticulous 
That’s the word to describe the way 
each Bethlehem sucker rod is guided 
with care through the entire cycle from 
manufacture to bundling and shipping. 


Bethlehem also makes a complete line of 
sucker rod accessories. For further infor- 
mation on quality-controlled Bethlehem 
sucker rods, contact your nearby Bethle- 
hem distributor. He’s ready to serve you. 


gene 
STEEL 


xetionine 





These four grades cover any pumping needs. 



































Yield Point Tensile Strength 
Heat- psi psi 
Rod Type Treatment 
Min. Ay. Min. Ay. 
X2 Carbon- Normalized 65,000 72,000 93,000 100,000 
Manganese 
X Mayari | Nickel- Normalized 60,000 65,000 90,000 95,000 
Chromium 
46 Nickel- Normalized 67,000 75,000 82,000 90,000 
Molybdenum | and Tempered 
43 Nickel- Normalized 100,000 110,000 | 120,000 130,000 
Chromium- and Tempered 
Molybdenum 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA, 
Export Distributor: Bethlehem Steel Export Corporation 
175 
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he stopped a trickle of water 


is idea helped give you a better valve 


One of the first known valves, a plug cock 
invented by the Chinese, had two inherent 
advantages never equalled by anv other 
tvpe of valve: simplicity in construction and 
operation. It controlled flow with only one 
moving part, the rotary plug. 

To these basic advantages, the modern 
Rockwell-Nordstrom valve adds a_ third: 


pressurized lubrication. Pressurized lubri- 





cation totally seals the valve against leakage 
and maintains an instantly renewable seat. 
It also reduces wear and assures easy opera- 
tion. And because there are only three basic 
parts — plug, body, and cover — vou get 
longer life and lower cost—“The fewer the 
parts, the fewer the repairs.” For more ad- 
vantages of the Rockwell-Nordstrom valve, 


see the illustration below. 





RUGGED DESIGN PLUS LUBRICATION SAVES MONEY 


& Lubricant quickly, easily injected through Rock- 


well fitting. 


Lubricant travels through Sealdport® system to 

create powerful seals against leakage and pre- 

vent metal-to-metal wear between plug and body 
. note seats never exposed to the line. 


Lubricant hydraulically jacks plug minutely from 
seat for instant quarter-turn operation. 


Rockwell-Nordstrom is the original and 
world’s most complete line of lubricated 
plug valves. Available in sizes from '2” to 36” 
and pressures to 15,000 Ib. For additional 


information, see vour supplier or write: 


Rockwell Manufacturing Company, Pitts- 
burgh §, 
Licensee: Peacock Brothers Limited. If vou 
live outside the USA, write: Rockwell Inter- 


national S.A... Geneva, Switzerland. 


Pennsvivania. Canadian Valve 


The Ditference 


ROCKWELL-Nordstrom VALVES 


another fine product by 


ROCKWELL 























ONE OF THE FASTEST DIGGING BITS FOR 
SOFT, STICKY, UNCONSOLIDATED FORMATIONS... 


THE GLOBE SS3 “TASK-TYPE” ROCK BIT 


Acclaimed by Drillers Everywhere for its Outstanding Performance 


Advanced engineering is evident in the brawny 3-Cutter 
construction, balanced design, smooth precision 

bearings, and widely spaced, sturdy, robust teeth which make 
GLOBE 3-CUTTER SS3 ROCK BITS SUPERIOR. 


Se 
IN ANY FORMATION WHERE THEY ARE USED (rt 


GLOBE OIL TOOLS CO. 
Main Office and Plant: LOS NIETOS, CALIFORNIA 
Branches maintained in all principal drilling areas 


STAY ON BOTTOM LONGER! 
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THE OIL OF OMO COW will flow through wellheads on 

jeep ocean floors that dimly reflect the shimmer of strange 
arine life. As it has in many things--unitized trees, high pres- 
1re and multiple completion equipment--O-C-T is pioneering 
underwater completion equipment and techniques. 





anne progress. 4.A Aniby pnrackee 


Oil CENTER TOOL CO. 


Address Export | ries for All Countries to 
P.O. Box 3091, Houston, Texas 





G&H Offshore 
Can Tow It... Anytime 





Pioneers 1 Gulf Coast tidelands 
to G & H Oftsh has capabl 
} j C e towl S 
S [ t Sulet eth 

C economy to the 
( ( ro 1) 

W s diversified 
marine eXperienc G & H Offshore 
low Compa S equipped with one 
of the most modern diesel tugboat fleets 
ifloat manned by licensed, seasoned 
Seamen who are working partners in 


your offshore tow 


Call the G & H Offshore office today, 


and let towing experts help you plan t 
your next offshore moving job . for , 
prompt, dependable towing of anything = » 
| oe > 
that floats anytime 4s. 
- 
DISPATCHER DAY OR NIGHT PHONE Galveston SO 3-4673 & > 








Galveston Office SO 3-4331 t4 






r 
<2 Peder = 
| OFFSHORE TOWING CO., INC. 


FLEET OF MODERN 700 TO 1700 HP TUGBOATS FOR EVERY TOWING REQUIREMENT 
505 U. S. National Bank Building, GALVESTON 
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June 


1- 3. Fifth Annual Appalachian Under- 
¢cround Corrosion Short Course, 
West Virginia University, 
Morgantown, W. Va. 

1. 3 Short Course in Gas Technology, 
rexas College of Arts & 
Industries, Kingsville, Texas. 

2 Pennsylvania Grade Crude Oil Associa- 
tion, Annual Meeting, Penn- 
hills Club, Bradford, Pa. 

2- 3 Kentucky Oil & Gas Association, 
Annual Meeting, Phoenix Hotel, 
Lexington, Ky. 

5-10 SAE, Summer Meeting, Edgewater 
Beach Hotel, Chicago. 

9 11 Interstate Oil Compact Commission, 
Midyear Meeting, Sheraton- 
Cadillac Hotel, Detroit 

API Division of Production, Mid- 
year Committee Conference, 
Sheraton-Dallas Hotel, Dallas. 

22-25 American Association of Landmen, 

Annual National Convention, 

July Ambassador Hotel, Los Angeles. 


28-30 §=©API Division of Production, Eastern 
District Meeting, Greenbrier 
Hotel, White Sulphur Springs, 
'. Va. 
Sept 


8 9 Louisiana-Arkansas Division of Mid- 
Continent Oil & Gas Association, 
rhirty-eighth Annual Meeting, 
Roosevelt Hotel, New Orleans 

National Petroleum Association, 
Annual Meeting, Traymore 
Hotel, Atlantic City, N.J. 

19 21 Texas Mid-Continent Oil & Gas 

Association, Forty-first Annual 
Meeting, Hilton Hotel, San 
Antonio, Texas. 

20 21 IHinois Oil Industry Convention, 

St. Nicholas Hotel, Springfield, 
Hil. 

20-21 American Gas Association Organiza- 
tion Meetings, Hotel Cleveland, 
Cleveland, Ohio. 

27 American Association of Oilwell 
Drilling Contractors, Twentieth 
Annual Meeting, Roosevelt 
Hotel, New Orleans. 

25.28 American Institute of Electrical 
Engineers, Petroleum Industry 
Committee, Seventh Electrical 
Conference on the Petroleum 
Industry, Hotel Skirvin, Okla- 
homa City 

26-28 ASME Petroleum Mechanical 
Engineering Conference, Jung 
Hotel, New Orleans. 

API, Executive Committee of Board 
of Directors, Greenbrier Hotel, 
White Sulphur Springs, W. Va. 

29.30) Mid-Continent Oil & Gas Association, 
Mississippi-Alabama Division 
Meeting, Grand Hotel, Point 
Point Clear, Ala 


Nomads’ Chapter monthly meet- 
ing: Los Angeles, second Wednesday, 
Biltmore Hotel, Wallace A. Sawdon, 
Secretary. Houston, second Monday, 
Ye Old College Inn, Harry E. Estes, 
Dallas-Fort Worth, ‘first 
Monday, Greater Dallas Club, Hank 


secretary. 


Davis. Secretary. Tulsa, Hotel Tulsa, 
Gilbert Swift, Secretary. New York, 
first Monday, Hotel Biltmore, Jesse 


E. Hickman, Secretary. 
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Whatever and wherever 
your business interests 
abroad you can depend 
upon AFIA for property, 
casualty, marine and 
surety protection unsur- 
passed. 


These are the reasons: 
Decades of experience 


World-wide facilities 
through 700 offices 
in 75 countries 


The stature and 
strength of AFIA’s 





member companies 


Member Companies: 


Aetna Insurance Company 


The American Insurance Company 


Boston Insurance Company 


Fireman’s Fund Insurance Company 


Glens Falls Insurance Company 


Great American Insurance Company 


Hartford Fire Insurance Company 


The Home Insurance Company 
The Phoenix Insurance Company 
Reliance Insurance Company 

St. Paul Fire & Marine Ins. Co. 


Springfield Fire and Marine Ins. Co. 


United States Fire Insurance Co. 


Westchester Fire Insurance Co. 


Ask your agent or broker to consult AFIA 
on commercial or travel risks abroad. 











AMERICAN FOREIGN 
161 William Street 


CHICAGO OFFICI 
DALLAS OFFICI 
HOUSTON OFFICE 
LOS ANGELES OFFICE . 
SAN FRANCISCO OFFICE 
WASHINGTON OFFICI 


An association of leading American capital stock fire, marine, casualty and 


surety insurance companies providing insurance protection in foreign lands 


Russ Building, 
. Woodward Building, 733 15th Street N. W., Washington 5, D. C. 


INSURANCE 
New York 38, New York 


Insurance Exchange Building, 175 West Jackson Blvd., Chicago 4, Illinois 

. . 400 Vaughn Building, 1712 Commerce Street, Dallas 1, Texas 
The Century Building, 2120 Travis Street, Houston 2, Texas 
3277 Wilshire Boulevard, Los Angeles 5, California 
235 Montgomery Street, San Francisco 4, Calitornia 





ASSOCIATION 


> 
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COMBINATION 






ALL-STEEL FABRIFORM 
CONSTRUCTION 


ROLLER BEARINGS 
USED THROUGHOUT 


SPLASH AND PRESSURE 
LUBRICATION SYSTEM 


ONE-PIECE ECCENTRIC STRAPS 


EQUIPPED WITH LARGE DIAMETER 
HIGH-CAPACITY. RETAINED-TYPE PACKING GLAND AND RUBBER BAFFLE 


CONTINENTAL-EMSCO 


SLUSH PUMP SIZES 


DEMOUNTABLE FORGED-STEEL 
HERRINGBONE GEAR 


ONE-PIECE FORGED-STEEL 
PINION AND SHAFT 


SCREW-TYPE STUFFING BOXES 


ROLLER BEARINGS PROTECT POWER END FROM MUD 





REPLACEABLE CROSSHEAD GUIDES 


Feature by Feature..you can't beat these Pumps 






API TAPERED THREAD FLUID RODS 


360° SWIVELING DISCHARGE 


WITH PROTECTING SCREEN 
SHEAR RELIEF VALVE 










HEAVY COARSE PITCH 
THREADED VALVE POT COVERS 






















STEEL FLUID END 


API VALVE POT 
DIMENSIONS 


~ SOLID CYLINDER 
bem HEADS — NO LINER 
LOCK BOLTS 


HEAVY STEEL 
SKIDS, STANDARD 


ra 


? 







\ 


LINERS PACKED AT BOTH ENDS 
AND EXPOSED TO VIEW 
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This Specialized Technical 
Work Requires Advanced Equip- 
ment and Trained Crews for 
Accuracy. 


Each vear millions of dollars are 
being spent in drilling planned direc- 
tional holes. Surveys made to verify 
and determine exactly the location of 
the hole are of no value unless the 
most accurate methods and _ instru- 
ments have been used. This tremen- 
dously important and expensive phase 
of drilling activity was made eco- 
nomically feasible by three particular 
developments: (1) the use of non- 


magnetic drill collars. (2) orientation 





JUNE 


1960 WORLD OIL 


of directional drilling tools in the 
bottom of the hole, (3) the magnetic 


single shot well surveying instrument. 


After having successfully drilled 
the directional well utilizing the 
information furnished by precision 
instruments and methods, it is good 
engineering practice to verify the 
course of the hole by having a com- 
plete survey made. There are several 
methods of making such a survey: 
however. all of these methods are of 
a highly specialized nature but when 
supervised and run by experienced 
and qualified personnel the results 


are accurate. 





Are You Getting Your Money’s Worth 
From Directional Surveys? 


It was not by chance that the 
equipment and methods referred 
to above were all originated or 
pioneered by the Sperry-Sun 
Well Surveying Company. Nor 
has it been by chance that this com- 
pany has been the specialist in mak- 
ing directional surveys since the 
beginning of this phase of oil field 


activity. 


Three different directional sur- 
veying services are available: 
1) the Surwel Gyroscopic Multi- 
shot Well Survey; 2) the Mag- 
netic Multishot Survey; 3) the 
Oriented Survey. 


The Gyroscopic Multishot instru- 
ment is used for making complete 
(top to bottom) directional surveys 
of either cased or uncased holes. This 
is the only instrument that can be 
operated on a line inside the casing. 


The Magnetic Multishot instrument 
is used for making a complete direc- 
tional survey of the uncased portion 


of the hole. 


The Oriented Survey is a complete 
(top to bottom) directional survey 
of either cased or uncased holes. 


By specifying that all your di- 
rectional survey work be done 
using Sperry-Sun instruments and 
methods, and the confirming sur- 
vey run by Sperry-Sun crews, 
the operator is assured exactly 
where the hole is—and that he 
gets his survey money’s worth 


Operations Office for Sperry-Sun Well 
Surveying Company is at 3118 Blodgett 
Ave., Houston, Texas, with branches at 
Corpus Christi, Odessa, Marshall, Pampa, 
Wichita Falls, Texas; Lafayette, New 
Orleans, La.; Long Beach, Bakersfield, 
Ventura, Calif.; Oklahoma City, Okla.; 
Brookhaven, Miss.; Casper, Wyo.; and 
Sperry-Sun of Canada, Ltd., Edmonton, 
Alberta, Canada. 
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and here’s why 


The bit records shown above are representa- 
tive of the competitive job Reed Y bits 
are doing all over the world. 

Most people are using Reed Y bits today 
because they know that when they put a 
Reed Y bit in the hole it will do the job 
and do it right. 

The performance of Reed Y bits in 
the past year has been so good that we have 
not, in some cases, been able to supply the 
quantities that have been demanded by our 
To remedy this, we have ex- 
panded our production facilities and are now 


customers. 


REED ROLLER aid COMPANY Houston 1, Texas Export OFFICE. 1011 


SOAST, MID-CONTINENT, ROCKY 


MOUNTAIN AND CANAD 


35 @ Tr sa; 


.RECORD AFTER RECORD, FROM FIELD AFTER FIELD, PROVES IT! 


in a better position to supply your needs. 
An expanded research and development 
program has enabled us to provide all the 
most popular sizes and types for immediate 
delivery and we are adding additional sizes 
and types on a regular, continuing basis. 
Each new size and or type requires many 
hundreds of hours of research, engineering, 
and testing. When we release a bit to the 
field for sale, you can rest assured that it 
will dig with the best of them. 
Run Reed bits on your next 
you'll be pleased with the results. 


well— 


NTERNATIONAL BLOG, NEW YORK 20, N.Y 


AN DISTRIBUTOR FOR MARTIN DECKER PRODUCTS 


¥; REED’S ROLLIN’ 



































” ‘Pype "G”’ 
Weight 
Indicator 


sesqenenaananenapeasanognasenceenesess-onenanney PRCT aANS 





= a “FS” 





We’re Proud to Present 










" > 
) 2 
= IND 
AJ) ND _ yl 
| pate 
<i @) 
" ar ? oy 
~ —_—— } 
“HS” 
National Supply 
wan Write for Bulletin B-P95 Type "" Anchor 





£ ‘(hE MER ~ PR >) IRAT ‘ay / - 4 
. vn. % KER ( C RE ORS FFX N with Sensater 
verry Avenue, Long Beach 7, California 


= The World's principal manufacturer of Oj! Well Drilling Instrumentation 
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When you buy Parkersburg, you don’t buy 
green iron and green iron alone. 

You buy those extras which have made 
Parkersburg the leader in the field of 

gas processing. Our engineering, for example, 
is unexcelled. At Parkersburg, we patent 
the process, not just the equipment. Compare 
Our engineering with any other 
manufacturer’s. You'll buy Parkersburg. 


Parkersburg manufacturing is backed by an 
organization specializing in petroleum 
industry products since 1897. Rigid systems 
of quality control keep our manufacturing 
the finest in the industry, keep our units sold. 





When you buy 


you get em ALL... 





Installation of your Parkersburg equipment 
is Supervised by trained men. Our men 
work with your men, around the clock if 
necessary, to get your equipment on stream 
promptly and operating efficiently. This is 
one reason, for example, why more than 150 
of our DAU units are in the field today. 


Service is cooperation. Complete training of 
your men, which begins with installation, 
continues for the lifetime of the equipment. 
You may relax in the knowledge that a 

call from you, any time, anywhere, will bring 
a prompt visit from our service 
representatives. When you buy Parkersburg, 
you get these extras. When you 

buy Parkersburg, you buy the finest. 











RKERSBURG 


it b Ris & REEL COMPANY 


Division of Parkersburg-Aetna Corp 


PARKERSBURG - HOUSTON e COFFEYVILLE 


PARKERSBURG—The FULL LINE in Pressure Vessels . . . Separators, Metering Equipment, Treaters, Heaters, Knockouts 
and Oil Skimmers, Scrubbers, Hyrecos, Hydrocarbon Recovery Units, Glycol Dehydrators, Stabilizers. 
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NO OTHER UNIT OFFERS ALL THESE: 
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If you don’t own one—better take a good look 

at The Cardwell Nomad! This is your competition! 
THIS is the unit that contractors will use to set 

the competitive pace in the 3,000-6,000 foot 

servicing and workover range... . the unit designed 
to make a profit even in the toughest situations! 

Of course, if you ARE the contractor who sets 

the pace—one look will tell you: The Cardwell Nomad 
is one of the most ruggedly efficient self-propelled 
servicing and workover units you can buy today! 


‘NOMAD 





CARDWELL’S BIG TIME-PROVED HOIST! 


HIGH-PERFORMANCE 
INDUSTRIAL ENGINE! 


FULLY-ENCLOSED 
POWER TAKE-OFF CHAIN DRIVE! 


EASILY-ACCESSIBLE, 
FULLY-EQUALIZED BRAKES! 


CARDWELL’S SUPERIOR “FLEX-DISC” 
AIR CLUTCHES ON BOTH DRUMS! 


OPTIONAL HOIST CONTROL POSITIONS! 


SEND FOR THIS — TODAY! **For Tomorrow’s Equipment—see Cardwell Today”’ 
Just out: A new 8-page 
brochure with complete 


OMAP specifications, approved rot-Bachs-Jel MANUFACTURING COMPANY, INC. 





= engines, applicable 
Cardwell masts. Write for 
your copy and get the ee 
competitive facts! Box 2001, Wichita, Kansas e Cable: ALLSTEEL e Phone AMherst 7-331! 
For more data on advertised products, use Readers’ Service Cards, last page. WORLD OIL JUNE 1960 
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LOW FILL-UP COST 
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PERCENT BENTONITE BY WEIGHT OF CEMENT 


Independent laboratory tests have determined that 

Strata-Crete 6 has better bridging properties than any other 

available cement additive. Add to this the light weight of 

Strata-Crete 6 cement slurries and you get greater fill-up per 

St rata ” C rete f) dollar invested than with any other cement additive. 

In addition, Strata-Crete 6 gives you these important 

G ives Lower completion advantages: (1) Good formation bond. (2) Easy 
placement with normal pump pressures. (3) Good early 

strength for perforating without undue waiting. (4) Maxi- 


Pe ‘fo rm a nl C e Cost mum penetration of perforations with no cement cracking or 


shattering. 
Ask your oil well cementing company about Strata-Crete 
6, or write our main office for full information on how Strata- 


Crete 6 can cut your cementing costs. 
® 
Strata Products Department 
Ta az te e Great Lakes Carbon Corporation 
Main Office: 1404 NEILS ESPERSON BLDG. + 804 TRAVIS STREET + HOUSTON 2, TEXAS 


inch Offices: Baton Rouge, Louisiana, DI 2-2100 « Lafayette, Louisiana, CE 5-8450 * Odessa, Texas, EM 6-6762 » Oklahoma City, Okla., GA 7-7254 
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Assembly Line Vertical Plate Shot Blasting 


Piate used in fabrication at Beaird is shot blasted cleaner than the proverbial whistle. 
Mill scale and foreign material are scoured off to provide a longer lasting paint bond, 
improve weld quality and free tank interiors from loose particles that may clog 
lines Or contaminate product. Yet assembly line planning at Beaird has made this 


new service available without added cost to customers. 


[he vertical plate shot blasting system is just one of the many important equipment 
additions that are part of Beaird’s planned facilities growth. Other new items include 
a 600-ton Gap Frame Press, 20-foot Plate Bending Rolls, Large Boom Welders, a 
100-ton Bridge Type Crane and Precision Flame Planner for plate edge preparation. 


Beaird is daily adding to its list of manufacturing accomplishments with such 
products as aluminum and alloy rail tank cars, stainless steel fractionating towers, 
giant pulp wood digesters and other specialized pressure vessels. 


Check with Beaird on your next heavy steel or alloy product ... you may save both 
time and money. 


SALES OFFICES: Shreveport, New Orleans, Louisiana © New York, New York @ Tulsa, Oklahoma e¢ Houston and Midland, Texas 
BEAIRD INTERNATIONAL, INC., SHREVEPORT, LOUISIANA e¢ Sales Offices: Calgary, Alberta, Canada e Caracas, Venezuela 



























Plainlock Piping Method 


Victaulic has de- 
loped and ene l1- 


re d the Plainlos k 


Method of Pipin: 
ifford a simple. 
cost and leak- 


ht method of 
( nnecting plain 
nd pipe with posl- 
grip couplings 
nd “Full-Flow’” fit 
tings. Method 


Plainlock 


COli- 
sists ol 


- ' ] ] 
| ttings, for use with plain O1 beveled 


nd pipe. An ordinary wrench with 


‘ 


normal torque is sufficient 


ps in the pipe or fitting ends. ( Vic- 


oO seat tne 


‘equipment and 
services 





Company of America. Sup- 
Page 54352, 1960- 


1961 ¢ omposite ( atalog 


taulic 
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New Magnetometer 


This MZ-4 Magnetometer, wit! 
measuring range and a hi 
over-all ICCUTFACN 
: is suitable tor o1 
t . 
exploration any 
where in the world 
The MZ-4 is de- 
= } 
=, signed to reauce tht 
time required to 
“y Ls / complete a ma 
: ? I 
= netic survey while 
.* ° 
> Maintaining the ac- 
LED eh . 
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zimuth aqependence, QuIckK le Ve 
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system and 12-mont! Warranty, 


Abem ( Omlpany 
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Paraffin Prevention 
\ radically 


raffin problem in wells has been 


new approac! to the 


revealed which entails a combination 


of chemicals and a special pre-appli- 
cation technique. Application of the 


chemicals is done in the same way 


as other down-hole treatments such 


as demulsifving agents and corrosion 


inhibitors. Cost of the application 


JUNE 1960 WORLD OIL 


depends upon the preparation of the 
well and the quality of chemical re- 
to prevent the deposition of 
Dowell Inc. 


quire d 
the parattin 


For more data, circle E3 on postcard 





New Ditch Magnet 
This 


designed for fast, efficient removal of 


new ditch magnet has been 


metal cuttings from the drilling mud 


system. It reduces wear to pumps 
and other equipment caused by re- 
circulation of steel cuttings. Removes 
metal particles as mud flows through 
the unit when installed in the system 
between shaker and reserve pit. Ad- 
justable wings at the entrance to the 


unit direct mud flow through the 


barrel where a 35-inch OD x 22-inch 
magnetic element is suspended to 
create the magnetic field. (K & G 
Oil ‘Tool and Service Co. Supple- 
ments data on Pages 3104-3107. 1960- 
1961 Composite Catalog. 
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New Polished Rod Clamp 


A new polished rod clamp is now 
available in all standard polished rod 
sizes. It is able to hold the heaviest 
pumping loads when tightened hand 
tight. It can be permanently installed 
with only a small adjustable wrench. 
Design is such that there is no more 
disfiguring of the polished rod than 
with ordinary clamps. Only one 
clamp is needed for service work, 
since changing the slips will make it 
fit any polished rod. (Alten Foundry 
& Machine Works, Inc. Supplements 
173-176, 1960-1961 
Composite Catalog 


data on Pages 


For more data, circle E5 on postcard 





Pipe Turning Wrench 


This pipe turning wrench which 


features a completely new applica- 


tion of the use of torsion to exert a 
positive but smooth grip around thx 
entire circumference of pipe. The 
lorzion-Grip wrench is designed to 
turn round and odd shapes of pipe, 
hardened steel shafts 
threaded parts without slipping, 
scratching or gouging the surface, or 
distorting the shape. Major advan- 


tubing. and 


tage is the smooth grip all around 


which doesn’t increase as turning 
pressure is applied to handle. Will 
withstand 13,000 pounds torque 
without slippage. (Aladdin’s Prod- 


Inc. ) 


For more data, circle E6 on postcard 


ucts, 


For more data on advertised products, use Readers’ Service Cards, last page 211 




















New equipment 





Wire Line Oil Saver 
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Taps pipelines 7 
and tanks a 
without 

shutdown 


ie ** 


permits making of 





The Wisconsin-powered unit 
shown enables you to tap any 
pipeline or tank without first 
shutting down transfer opera- 
tions. And it’s as simple as 1, 2, 3. 
You (1) weld an outlet with 
valve to the line or tank; (2) 
mount the machine on the open 
valve; and (3) tap through. It’s 
safe because the cutter head has 
spring-loaded steel balls that ex- 
pand, thus retaining coupon when 
the tap is finished. 

Heart of the equipment is the 
20-hp Wisconsin Engine, with 
hydraulic pump and fluid tank. 
It is tailored to fit the machine 


CORPORATION 


Milwaukee 46, Wisconsin 


MODEL 1200 TAPPING MACHINE — made by T. D. Williamson, 
temperature, 
steam and water lines without time-consuming shutdow 


WISCONSIN-POWERED 


tapping machine 


hich 


WISCONSIN MOTOR ose 











me - 92 


ais 
| Tulsa, Okla. — 
high-pressure taps into o gasoline, gas, 
downs. It is Wisconsin-powered 


and the job. Heavy-duty preci- 
sion-fitted construction assures 
smooth-firing power with mini- 
mum wear. And its load-lugging 
power prevents stalling when the 
cutting gets tough. 

Air-cooling cuts engine size and 
weight, thus making the machine 
easier to handle. It also elimi- 
nates dry-ups and freeze-ups. The 
result: trouble-free power in sub- 
zero cold or 140° F. heat — at 
lowest upkeep cost. 

Contact us if you have a power 
problem. Write for Bulletin S-249 
covering the entire Wisconsin 
line of engines — 3 to 56 hp. 





WRITE TO HARLEY SALES CO. 


TH MAIN STREET. TULSA AHOMA 

3420 MCKINNEY AVENUE ” TON. TEXAS 

608 GOUTH MAIN STREET « WICHITA RANSAS 
4 Dictrihyt , 

Field Distributors for V n 

Enoinec and all tynac af Iti 1;% nite 

tng ang a typ 0 tility Units 


World’s Largest Builders of Heavy-Duty Air-Cooled Engines 
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loss of hydraulic fluid or contamina. 
tion of the hydraulic system lhe 
Guiberson ¢ orp One of the Dresser 
Industries 

For more data, circle EZ on postcard 





Air Operated Pyconometer 
The Pyconometer. designed for 
field, laboratory or tactory usage, 
allows determination of true volume 
as well as the density, specific gravity 
or porosity of solid materials, whether 
the \ he poro IS. § ranular. powdery or 
irregular in form. Light in weight and 
encompasses a minimum of controls, 
Can be completely checked and cali- 
brated in the field by non-skilled per- 
sonnel. May be accurately handled 
by an inexperienced operator after 
five minutes of instruction. (Houston 

Instrument Corporation 
For more data, circle E8 on postcard 
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New Six-Cylinder Engines 
The International UR-450 is one 
of three new units recently added to 
the International line of six-cylindet 
carbureted engines. Features include: 
Full-flow oil filter for improved fil- 
tration and lengthened bearing life, 
ease of starting, dependable long-life 
ignition through improved distributor 
drive, high-capacity coil and even- 
operating temperatures, with elimina- 
tion of distortion, resulting from use 
of new high-capacity water pump 
and revised water circulation system. 
International Harvester Co. Supple- 
ments data on Pages 2989-2992, 
1960-1961 Composite Catalog. 
For more data, circle E9 on postcard 
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2nd Position: 


For Positive Operation, 
Long Life and 
Trouble-free Service 
use 


owen HYDRAULI 
ROTARY JARS 


Here is a straight-pull jar that can be depended 
upon to deliver a blow of any intensity— 

from a light tap to the maximum impact that can be 
withstood by the run-in string. Even more 
important, it is easily controlled from the surface— 
no need to take up torque—no surface pre-setting. 
The impact intensity and frequency are 

easily and simply controlled by the operator by 
elevating the drill string at the speed required 

to strike a blow of the desired intensity. 











Key to the outstanding performance is the 

patented Bowen Seal Ring Assembly which 
consists of Non-Extrusion Rings, Seal Protector 
Rings and “O”-Rings. The Seal Ring Assembly 
enables the Bowen Hydraulic Rotary Jar to with- 
stand extreme differential pressures’ without failure. 


Bowen Hydraulic Rotary Jars have been proved 
through years of use under all conceivable 
conditions. They have operated successfully at 
depths as great as 20,000 feet and temperatures 
above 390° F. Write for full information. 


eS 


. enttinee 


BOWEN ITCO, INC. 
P. 0. BOX 4587 + HOUSTON 13, TEXAS 








At the upper limit of piston motion, the full energy po- 
tential stored in the drill string is available to jar the fish. 
3rd Position: The intensity of the blow is perfectly controllable, and 
the jar is easily reset by just setting the weight of the drill 
string on the jars. 





~~ 


Part way up, the piston enters the fluted section of the 
cylinder. Resistance to motion drops, and the jar’s inner 
assembly is greatly accelerated by energy stored in the 
stretched drill string. 




















This drawing shows the jar in the closed position. 
The piston in the cylinder is in the lowermost posi- 
Ist Position: tion. Piston rings seal between cylinder and piston 
to retard movement until desired tension is taken on 
the drill string. 

















PERFORATE 
TUBING 

IN THE 
WELL 


KINLEY 
TUBING 
PERFORATOR 




















J. C. Kinley 
Co. 
Licensees 




















































ABILENE, TEXAS—Hudson-Eads, Inc OR 2 
ANACO, ANZOATEGUI, VENEZUELA 

Anzoategui Wire-Line "Service Cc 
BAY CITY. TEXAS—J. P. Graham Ci 452¢ 


CABIMAS, ZULIA, —— 
Wireline Engineers, 


CASPER, WYOMING—C White 264 
CORPUS CHRISTI, TEXAS—Tolle, Inc TE 936 
CORPUS CHRISTI, TEXAS 

J. D. Ball Wire Line Service ¢ TU 3-7762 
FARMINGTON, NEW MEXICO 

B & R Service, Inc DA 5-2393 
FORT MORGAN, COLORADO—C. A. White 919 
GLENDIVE, MONTANA—C. A. White EM 5-3833 
HOBBS, NEW MEXICO 

Horne Well Service Co 3-5396 
HOUMA, LOUISIANA 

Assoc. Eng. & Equip., Inc UP 2-0347 
HOUMA, LOUISIANA—Camco, Ine 733 
HOUMA, LOUISIANA 

Fred Haynie Oil & Gas Well Service UP 3-7 
HOUSTON, TEXAS 

Mid-Western Well Ser. Co RE 4-4262 
HOUSTON, TEXAS 

Long Line Production Control GR 
LAFAYETTE, LOUISIANA—Cameo, | ce 


LIBERAL, KANSAS—Rainbo Service. Main 4-355 
MIDLAND, TEXAS 


Luccous Service & Eaqpt. Co MU 2 
NEW IBERIA, LOUISIANA 

Cardinal Wireline Specialists ne EM 4 
NEW IBERIA, LOUISIANA 

Klein-Deco Wire Line Service EM 9-6¢ 
ODESSA, TEXAS 

Camco Wire Line Service, In FE 2-649 
ODESSA, TEXAS 

John Kuykendall Wireline Service Ce FE 7-72 
OKLAHOMA CITY, OKLAHOMA 

Rainbo Service Co ME 4-213!, ME 4-01f 
PETTUS, TEXAS 

Eddie Jones Eng. Co., Pettus 15, Beeville. FL 121 
SHREVEPORT, LOUISIANA- ry amco, Inc 36 
VICTORIA TEXAS—Camco HI! 3-952 
WICHITA FALLS TEXAS—Tuds n-Eads, tne 

322-8584, 322-1792. 7 23-4690, 767-379 





























iention 
the new 


» MILLER 


“SLIM HOLE” 
SAND PUMP 


——? 
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Hi mplet 


mm : 
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! Miller Sand Pump 60. 
General Offices, Box 4516 
Oklahoma City 9, Okla. 
Bia 


EXPORT OFFICES 
30 Rockefeller Plaza 
NEW YORK CITY 20, N. Y. 











214 





New equipment 








Trouble-Free Desander 


This new efficient and trouble-fre« 
Desander saves lost circulation mate- 
rial, weight material and controls 
mud to desired weight. Also keeps 
sand content of mud as low as 14 of 
| percent. Advantages: Completely, 
rubber lined 9/16-inch thickness: dis- 
charge head adjustable to turn in anv 

rection and speed set up; quick 
cleanout; sand trap adjustable for 
discharging in desired direction for 
faster set up (Thompson Tool Co 
Supplements data on Pages 52 


T 
! 
9304. 1960-1961 Composite Cataloe 
i 


For more data, circle E10 on postcard 


No-Kink Rod Elevators 


This new rod elevator that will not 
bend or kink even under the heaviest 
loads is now avail 
able. The solid, one- 
piece body is de- 


t 


signed to fit the 
taper ol all makes 
of rods. Alloy steel 
body. forged-steel 


ball and latches are 





all heat-treated for 


maximum streneth 


and wearing qualli- 
ties. No-Kink ele- 
vator operates reli- 
ably with any make 
hook, Available in 
a light type for 
strings of average 
strength and a heavy 
type for longe: 





Byron-Jackson Tools, Inc., A Sub- 
sidiary of Borg-Warne1 Cerp. Sup- 


strings of rods 


plements data on Pages 949-1064. 
1960-1961 Composite Catalog 


For more data, circle E11 on postcard 
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New Diverter Valve 


The new Garrett ‘TTPOR-1 diverter; 





valve iS an economical. three-way. 
two-position valve for low-pressure 
automatic well testing systems and > 
other applications where it is neces- 
sary to divert flow. Valve has an 8- 
inch diaphragm and a large flow ca- 
pacity with 1.77 square inches of 
opening in a standard 2-inch valve. 
All exposed parts are stainless steel, 
insuring longer life Garrett Oll 
Tools, Inc., Division of U. S. Indus- es 
tries, Inc. Supplements data on Pages 
2033-2052, 1960-1961 ( omposite 


Catalog 


For more data, circle E12 on postcard 





Epoxy Fittings 


These Conley fiber glass reinforced 
Epoxy fittings offer resistance in the 
ranster of a wide range of corro- 
sively active liquids. Sizes range fron 
l-inch through 6-inch. Fittings ar 
available with AST (ASTM-D1694- 
99T) threads, IP threads, flanged or 
socket tvpe for high strength cement 
bonding Ed Conley Plastic Corpo- 


ration 


For more data, circle E13 on postcard 


S 

. 7 

Blast Joint Protector : 
The Grisby blast joint protectol n 
is made of lightweight high tempera- f 
ture, high-impact plastic. It offers h 


permanent blast-protective sleeving 
for steel tubing strings in multiple 
completion oil and gas wells in areas 
subject to blast from casing perfora- 
















tions. Protector is fitted to the exte- 
rior walls of steel tubine through an 
exclusive processing method, and 
guaranteed against shift, sliding, 
buckling or bellying under pressure. 
Grisby Brothers, Inc. 


For more data, circle E14 on postcard 
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PGAC’s new Dipmeter Survey also includes Caliper and Directional 
surveys—all performed on a single continuous run in open hole. 
Three micro resistivity curves for correlation, plus orientation and 
inclination curves, are accurately recorded on one log. PGAC’s tech- 
nicians then compute the precise boundary depths, the directions 
and degree of dips of the various formations penetrated by the bore- 
hole, and furnish you with a detailed report. 





Pan Geo Atlas Cor 


G 7730 Scott Street, Houston 21, Texas—Phone REpublic 4-1651 LCHEMETRON / 
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N ACIDIZING ... THE FACTS FAVOR 


T 
Tt 
Tt 
When the need for improving the production rate of vou 
well points to dcidisu r next step selecting the Engineered from the start by Halliburton designers specifi- 
service company — can be the key to a successtul job. Here cally for oilfield service... built by Halliburton craftsmen 
ire some oF the mportant racto that make Halliburton ie operated and maintained by experienced Halliburton 
vour best choice tor the job field crews 
] I ' 
rhe greatest single asset a co npany can Offer its customers Strategically located throughout the free world backed 
} whe nake w } liburton | 
Phe peopl vho mak Ip the Halliburton team provide by the most extensive research and chemical laboratories 
{; ] . {; son aeney L-3] 
U1] lirst list ot benefits trang skill. abilits es and ot any oilfield service organization. 


( \pe rIeCnCe 
Specify Halliburton for your next acidizing project. 


oA 


I ae ; , le ¢ ' and get the benefits of a completely coordinated service 
n selecting the chemicals to put mito your acidizing Job, ‘ 

vou get the benefit f Halliburton’s abilitv to choose the organization gear d to do the job large or small — with 
,OuUl l DCT il ©) «Alil LE LOI ‘ 

best materials from chemical manufacturers all over the speed, efficiency ind at reasonable cost. See your nearby 
world ... not just a single source Halliburton Representative. 
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Halliburton Regular Acid, a mixture of 
Hydrochloric Acid and inhibitor, is the basic 
ingredient in many of Halliburton’s chemical 
treating solutions for production improvement. 
Where applicable, HC] acid 1S the most eco- 
nomical approach as an aid for improving 
permeability in calcareous formations. It is also 
used as a conditioning agent prior to other 


types of well treatments. 


Penetrating Acid contains a surface active 
agent which tends to lower breakdown pres- 
sures in dense formations by imparting better 
‘wetting’ properties. The solution is designed 
for easier return of spent acid which is often 


needed in low pressure formations. 


In many instances, native crudes contain traces 
of emulsion stabilizers. Blended agents fo 
Halliburton NE Acid aid in preventing emul- 


sification of the crude with acid o1 spent acid. 


With additives, acidizing solutions can be 
“tailored” as true acidgels or as acid-in-oil 
emulsions. Each has controlled, increased vis- 
cosities for chemical retardation resulting in 
deeper penetration of unreacted acid. Forma- 
tion characteristics determine the selection of 


the treating solution. 


Y JR NEARBY HALLIBURTON REPRESENTATIVE WILL 


HALLIBURTON Ott WELL CEMENTING 





5 SERVICE CENTERS...JUST MINUTES AWAY FROM YOUR WELL 
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COMPANY 


Fe Acid is particularly suited for use in dis- 
posal and injection wells. Normally, an en- 
crustation of solids, primarily iron compounds, 
plate out on the formation adjacent to the well 
bore — obstructing the permeability. This acid 
is designed to remove these solids and deter 
their re-precipitation within the formation. 


This additive is an economical approach to 
obtaining a retarded effect in any type of 
Halliburton acid solution. A more lateral move- 
ment of acid during treatment can be obtained 
with the Acid Loss Control agent covering 


a greater drainage area. 


Ar 
fay 


This surfactant-carrying mixture of hydro- 


chloric and hydrofluoric acids is a low surface 
tension solution designed for the removal of 
mud or other silicate deposits that are restrict- 
ing permeability. It is used most often in 


siliceous formations. 


7YP REMOVAL SOLUTION 

This two-stage treatment is designed to chem- 
ically remove gyp scale which is normally 
insoluble in acid. The first stage treatment con- 
verts the scale to a chemical compound which 
can be removed by the second stage ... a con- 


ventional acidizing treatment. 


TO GIVE YOU MORE INFORMATION CALL HIM SOON! 


IN CHEMICAL SERVICES 


DUNCAN, OKLAHOMA 








For more data on advertised products, use Readers’ Service Cards, last page 




















New equipment 


G FT Portable Buildings 


Designed and de- 


veloped lor provid- 
eo ing comfortable 
sleeping and living 


accommodations in 


isolated desert 
areas, ‘Preline’ P.B 
9 buildings are pre- 


fabricated down to 


the last detail. 
BULLETIN Normally supplied 5 


complete with floo1 


and designed to be 








* 


ae eS Tae wee yon : & 
tot Se Mt eS P 7 a 


. i> 
De . 
a tla ath. 






a 


Mbit 





- laid directly onto 
eae featuring level ground. Buildings can be sup- foot building to be erected or dis- 


plied mounted on steel skids for rapid mantled by unskilled labor in two 


cup selector transportation on low-loading trucks hours. (J. E. Lesser & Sons Ltd 
charts! Simple design enables a 24-foot x 12- 


For more data, circle E15 on postcard 


Gerotor Pump 


The Series 700 Geroto1 pump, on 
of two series, has been designed spe 
cifically for gathering, transfer, in 
jection and power in oil field service 
Series 700 is rated at 1.000 psi for 
continuous service in capacities of 20, 
10, 40, 60 and 80 gallons pe minute 
and are capable of handling viscosi 
ties between 40 and 50,000 ssu. Out- 


side and mounting dimensions pet 





mit interchangeability with most 





present pump installations for direct 
coupling or gear, belt or chain drive 


—— Brown & Sharpe Manufacturing 





( ompany 


For more data, circle E16 on postcard 
The advanced design and construction 
features of Darcova valve cups, seating 


cups and rings offer unmatched pet 


Probe Gas Detector 


formance, efficiency and economy! W itl 
a full range of precision sizes and tex Chi : ' 
. 11S yrobde-type gas daetector, 
ture engineered compositions t¢ | ‘ P 
Model 504. is described as a low cost 

choose from you can meet Conditions pale’ drag Seca , 
exactly! You can prolong pumping light weight, portable instrument fot 
‘ . ‘ ia & 
efficiency and cut replacement costs : quick, accurate tests for the presence 
Sale eiteantens. Sond ter Bulletin of gas. Reference chart in the lid 


5502 ...and specify DARCOVA 


gives absolute value of percent of gas 
in air. One control allows immediate 





zeroing for quick indication. Built-in 


DARLI NG VALVE battery charger works from 110 volts 


f wall SOC ket. Lid switch prevents accl- 
& MANUFACTURING f , . > 
dental discharge. Battery may be 


A completely run down with no adverse 
| effects. Units may be used eight con- 
tinuous hours without recharging. 


Houston Instrument Corporation 


For more data, circle E17 on postcard 
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ELECTRIC MOTORS... 
THE CHO/CE OF LEADERS IN THE PETROLEUM INDUSTRY 


Eaiwe 


—— st) 


WAGNER Petroleum 
Industry Motors 
cut operating costs in 


FIELD and REFINERY 


Wagner Type DP and DY Motors are especially designed to 
meet the load conditions of oil well pumping—to give cost- 
cutting, vear round, maintenance-free outdoor service. 
Corrosion-resistant cast iron frames and endplates protect the 
motor from rain, sand and snow. Conduit boxes are moisture 





proof and dust-tight. These motors are available for either 
polyphase or single phase operation. You can get them from tune OP we OY alt wall guesing water. 
stock in vour immediate area. Single phase or polyphase. 

You cut costs when you install Wagner Type JP explosion- , 
proof motors in the refinery because these are built with extra 
protection that means longer motor life: the vital parts of the 
motor are sealed against dust, fumes, and moisture—the czuse 
of most motor maintenance problems. These motors are ap- 
proved for Class 1, Group D hazardous locations. 

For full information, write tor Bulletins MU-224, MU- 
243 and MU-246, or phone your nearby Wagener branch 


office 


Wagner Electric Corporation 


6457 PLYMOUTH AVENUE, ST. LOUIS 14, MO., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES Type JP standard totally-enclosed, in 
ratings through 250 hp; and Type ZP 
tube ventilated, in ratings through 


ELECTRIC MOTORS * TRANSFORMERS *« INDUSTRIAL BRAKES 500 hp. i 
AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 
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WILL WE ALWAYS 
HAVE ¥ 





SSLILT¢ 
pot 
IS consta 


1 Drees 
jt 


COMOT 


Al SCCOTLL 
Sastel strikes 
clr thre re- 
lost. control 
itained whilk 
the operators 
ount on Cam- 
nanding pro- 












Cameron controls 
safeguarded this 
tricky re-work oper- 
ation—sanding was 
encountered at 13,- 


500 ft. and the pro- 


duction string had 








Cameron TYPE F’ BLOWOUT PREVENT 
ERS with balanced pressure design oper 






ate easily and give positive protection 
to be pulled. A sur- 
face pressure of 
8,700 psi was safely 
held in check 


























































Cameron Type ‘'F’’ GATE VALVES with manual 
air, or hydraulic operation employ the exclusive 
rotating seat design for extra long wear 

This stack of Cam- 

eron preveniers 

helped regain con 

trol after a blowout 

occurred while com- 

ing out of the hole. 

Cameron SHEAR-RELIEF VALVES and FLEX 
rhs SEAL MUD VALVES are the industry's most 
‘| popular controls for mud line pressure 
we 


o 


1 tes ai 


This well caught fire, 
after a casing fail- 
ure, fortunately 
bridged and extin- 
guished itself —once 
again under control 
it required extensive 
re-work before drill- 
ing could continue. 











Cameron MUD GAUGES and WEIGHT INDI- 
CATORS are the sturdy instruments that accur- 
ately register mud pressure and weight on bit. 










IRON WORKS, INC. 
P. O. Box 1212 — Houston, Texas 


Export Office: 7912 Empire State Bidg.. New York ty England 
Cameron iron Works Ltd, 76 Grosvenor St, Lond W. 1 Engla 











































Department about financing you can get to the point fast. These in Texas 





FIRST CITY NATIONAL BANK 
OIL ano GAS DIVISION 














GEORGE L. NYE 
SENIOR VICE PRESIDENT 















A.G. GUEYMARD EM.REE 
VICE PRESIDENT VICE PRESIDE 


PETE W. CAWTHON,JR. 
ASSISTANT VICE PRESIDEMS 
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you in the newest, best \ 
op ‘ . equipped. most mod y 
When vou talk to the men of the First City National Oil and Gas ern banking quarters NA 





thoroughly experienced in production, refining, trans- 





| => 


portation and marketing — in petrochemicals, too. And because of 
































their daily familiarity with complex financial problems, you can get Bice 
a quicker decision. When time counts, that’s important! Come in y™ == 
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New equipment 








Kelly Straightener 
This 100-ton 


straightener can be set 


pipe and kelly 


vertically on 
pipe 


conventi- 


otary table to straighten either 


or kelly 


straightening of 


‘ or horizontally, for 


pipe. 


of independent 


ent Two dis- 


connects permit use 


hydraulic source or hand 


pump. Hand pump can be swiveled 


pow cr 


into position for use when straightener 


is used either vertically or _ hori- 


zontally. Supporting rollers can be 


moved to several positions to provide 


for various types of bends or kinks, 
ind various sizes of tubular goods. 
Joe Stein, Inc. Supplements data 


on Pages 5165-5184, 1960-1961 Com- 
pe site Catalog 


For more data, circle E18 on postcard 
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erinnnnitirse Charge 


\ new perforating charge that uses 


eiseuiiiael acid as the projectile is 
ow available. With acid used as the 
re jectile, the Stinger charge is said 

provide cleane1 perforations and 


d the effective pr rmeability in the 
rmation at the time of impact. The 
Stinger perforator is run on a retriev- 
ble steel strip carrier, which gives 
he tool greater versatility than hol- 
w tube carriers. Gun can be run in 


100 feet. blanks 


selective 


neths up to with 


ft in gun for perforating 


Che Western Company) 


For more data, circle E19 on postcard 
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Pressure Control Pilots 
New HLPC pressure control 
pilots are available for use in 


type 
now 
conjunction with diaphragm motor 
shut in control 


ilves for high-low 


flow and control 


Phis 


bleed, no-freeze pilot is recommended 


and on-off pressure 


ions snap-acting, non- 


applicat 


for all 


applications where it is de- 


sired to close motor valves 


at predetermined maximum and min- 


open oO! 


imum pressure valves and where two 
position control is preferable to throt- 
Macco Oil Tool Co.. 
Inc. Supplements data on Pages 3448- 


3450, 1960-1961 Composite Catalog 


tline control 

















More than 1 million tons of mud have been 
weighed by Mud-O-Graf. This experience 
has led to the new, foam-proof, lost circula- 
tion-proof model 

A complete cycle of weighing is made 
every 45 seconds. The weighed sample is 
completely flushed out and passes over the 
shaker before the next fresh sample is taken. 

The recorder can now be installed on the 
derrick floor without adverse effects from rig 
vibration on either its remarkable accuracy 
or its general operation. 

Twenty years of experience in the mud 
weighing business has proved that there is 
no substitute for a completely accurate, con- 






tinuous chart record of mud weight placed in 

front of the driller. Check these features: 

* A weighing unit that will handle lost cir- 
culation material or foamy mud. 

© The sample is taken every 45 seconds 
directly from the mud stream and is 
not dependent on pumping to a remote 
location. 


* Each sample is completely flushed, 

* The weighing unit is smaller and easier 
to maintain. 

* Continuous recording on a circular chart, 
where a full twenty-four hours is visible 
to the driller. 

e } 


Recording is easily readable and accurate 


to 1/2 of 1/10 pound per gallon 


Kee, WARREN AUTOMATIC TOOL CO. 


é . 3915 THARP STREET * HOUSTON, TEXAS 
> Phone CApitol 4-2511 
SN Lake Charles New Iberia Harvey 


HEmlock 6-2265 


For more data on advertised products, use Readers’ Service Cards, last page. 
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wipe 


IL Brand 


run up fast 


electro- galvanized 


mum maintenance 
Anvil Brand 


ways available from A 


locations. Write for 


from 8 to 
external or 


threads 
sharp 


Identifies 
round o1 
6% long 

Pipe and Coupling Co Alli 


Write Oil Field Dept 
on P 


nvil 


> § Sa 


POCKET SIZE THREAD GAGE 

14 per 
internal 
Pittsburgh 
ark, Pa 


Anvil Brand Couplings start clean, 
because threads and 
chamfers are precision machined, 
gaged throughout manufacture, and 
Uniform 
thickness and properly aligned seal 
ing surfaces provide dependable 
mechanical strength and full joints 
for trouble-free string service, mini 


wall 


Fittings—A.P.I 
Couplings for all oil field applica 
tions, bushings, plugs, and nipples, 
are sold through your nearest sup 
ply store. Engineering service 1s al 


Brand 


Representatives in key oil country 
information 





inch 
Only 











ALLISON PARK, PA 


Subsidiary: Anvil Products, Inc 
Affiliate. Canadian Coupling and Fittings 


226 


wrought steel 
pipe fittings 


PU TERSBIU/RIGH| 


U.S.A 


itd., 


ANVIL BRAND 


forged seamless and 


PIPE and COUPLING COMPANY 





longview, Tex 


Simcoe, Ont, 


New literature 





Attapulgite Mineral Report 


Magnet Cove Barium Corporation 


] 


has released a 20-page report with 


the 


attapulgite properties. In- 


illustrations and explanations for 


cluded in the report is a briet history 


] : ; 1 ] Y 
l ISB round and 


mineral, wher 


(tS Varlous uses 


For more data, circle E21 on postcard 


Line Tubing Bulletin 


Spang Extreme Line Tubing fo 
oil wells is described in Bulletin No 
941 published by The National Sup- 
ly Company Plastic coated tubing 


I 
I 
{ 


or high resistance to corrosion and 


paraffin adhesion is included for the 
time. Illustrations show the use 
Leflon the 


joints of this integral-joint tubing 


first 


of a ring in box end of 


For more data, circle E22 on postcard 


Pressure Gage Folder 

A four-page folder, Bulletin DH- 
describing the complete 
110 


line of 


> 
IwJe 


[ype Gearcoid Gages, pressure 


instruments designed for a wide range 
of industrial applications, has been 
released by the Helicoid Gage Divi- 
sion, American Chain & Cable Com- 
Ine 


pany Engineering data showing 


details of construction, applications, 


specifications, etc., are listed for easy 


reference 


For more data, circle E23 on postcard 


Sandban Screen Folder 
Dowell has made available a 
folder Sandban Screen 


Sandban is a method for 


four- 
page on its 
controlling 
sand produc tion. The folder lists case 


histories. 


For more data, circle E24 on postcard 


New Rockshock Brochure 
Dowell Chemical 


Company four-pagt 


Dow 


released a 


Division of 
has 


brochure on a new service Rockshock. 
that employs the implosion of glass 
capsules to generate powerful pressure 
waves. Photographs of the capsules. 
the description, where the service is 
most applicable and case histories of 


the service are included in the bro- 


chure. 


For more data, circle E25 on postcard 


For more data cn advertised products, use Readers’ Service Cards, last page 


To get your copies, circle key numbers on postcard and mail to WORLD OIL. 


Oil Field Products Book 
\ new book. No. 
entitled, ““Link-Belt Oul Field E.quip- 


t8-page 2980. 


nent,” is devoted to Link-Belt Com- 
panys extensive range of oil field 
| Included in the book arc: 


proaucts. 
chains and sprockets, couplings and 
bearings, complete drives, shale shak- 
Link-Belt Speeder 


cranes, draglines, hoes and sea cranes. 


and shovels, 


eis 
For more data, circle E26 on postcard 


New Catawissa Catalog 

A new revised 20-page Catalog 60 
containing complete engineering 
data, sizes, weights and dimensions on 
the complete line of Catawissa Perfect 
Seal Pipe Unions and Swing Check 
Valves. Catalog 


the 


includes information 


for first time on the Gasketless 
Cup-Orifice Unions and Ductile Tron 


( hee k Valves 


For more data, circle E27 on postcard 


Table and Rope Catalog 
Martin, Black & Co 
Ltd . 


log of breaking strain tables and gen- 


Wire Ropes 
has published a 127-page cata- 
information for areas 


an Standard 


eral wire rope 


that use the Ameri 


table Ss 


For more data, circle E28 on postcard 


Oil Meters Catalog 


Rolo Manufacturing Company has 
published a new Catalogo 60-G which 


contains information on oil well 


meters, metering separators, well- 


checkers, metering treaters, automati 


] 


custody transfer meters and calcium 


chloride gas dehvdrators 


For more data, circle E29 on postcard 


Two Bowen Itco Catalogs 
Che publication of two catalogs has 


been announced by Bowen Itco. In 


One lists the complete range of Bowen 


Itco spec lalty tools for the wireline 


service industry and the other cata- 


logs a variety of equipment undet 


the name of Bowen-Kinzbach. 


For more data, circle E30 on postcard 
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QNOSCOPE inspection with MINIMAX’ 


‘selects and 


accurately evaluates 
drill pipe defects 


MINIMAX is a ‘defect selection’ method used only 


in Tuboscope Company’s SoNoscoPe tubular inspec- 
tions. MINIMAX electronically selects, from multiple 
signals developed by pitting, cuts, fatigue cracks or 
other defects, the largest signal from any group of 
defects encountered at the same time. Therefore, when 
multiple defects are located within the same diametrical 
plane, the recorded indication represents the magnitude 
of only the worst defect in that plane. 
There is no addition or cancellation of defect 
signals — you know the true condition of each length. 
Insist on MINIMAX defect selection for the most 
economical protection against drill pipe failures. Call 
luboscope. 
BM QUANTITATIVE RESULTS 
m PREVENTS WASTE OF USEABLE PIPE 
ELECTRONIC ACCURACY 


oe a 
Le: ae 
nd 


- “Selects” the worst defect in any one plane 


The da s fatigue 
crack, en thecal 
by insignificant mul- 
tiple corrosion pitting, 
is accurately recorded 
on the SONOSCOPE 


log. 
SLIP CUT 


The insignificant slip 
cut is ignored while 
the more serious crack 
is accurately evaluated. 


FATIGUE aa 
se Gey 
ane 
\ ia 


9, LD 


as 


uboscope 


COMPANY 
2919 HOLMES ROAD 
{OUSTON 1, TEXAS 


* Service Mark of Tuboscope Company ® Service Mark Reg. U.S.A. and Canada 
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Whether you want absorbers or yokes, or some 
special oil field service, your quickest, best source of 
information is the COMPOSITE CATALOG OF OIL 
FIELD EQUIPMENT AND SERVICES. 

In this three-volume, biennially revised refer- 
ence work, more than 500 manufacturers list over 
100 times that many products and services. You can 
get—in one quick look into COMPOSITE CATALOG — 
complete descriptive and comparative data on any oil 


country product or service. 


equipment-service catalogs . 


The next time you buy, specify or compare oil 
field equipment or services, reach for your copy of 
COMPOSITE CATALOG. You'll save both time and 


money. 
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DEMCO 


The 
Industry's 
Finest 


Valve 


For mud lines, 
sand-frac 
cementing 
and other 
water, oil 

or gas 

services. 

Sizes: 2, 3, 4 inches 

2,000 Ibs. W.P. (4,000 Ibs. test) 
3,000 Ibs. W.P. 


AT SUPPLY STORES EVERYWHERE 








For 


DEPENDABLE 


QUALITY 


WELDED 
LEASE 
STORAGE 
TANKS 


M & V TANK COMPANY 


Wichita Falls, Texas 
TANKS — TREATERS 
SEPARATORS 


Steel Fabrication 
for the Oil Industry 
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and services of the firm will be found in current 24th (1960-1961) Revision 
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A DIVISION OF DRESSER INDUSTRIES, INC. 











HOW MANY PROGRESSIVE IDEAS 
CAN YOU SPOT AT 
THIS DOWELL FRAC JOB? 


long wav in the past 10 vears. And new 


ic 


prove this method of vell) stimulation 


ideas continue 
Pictured four of the contributions Dowell has 
made to ‘tter tracturing 
{| m aircraft: engine-powered pumpers—compact., powerful 


exacting control of the job 


Re }} Te CC 
At the well. t 


Ihe new radio helmets—tor even better control ot the job 


} for more safety. efficiency 


Not shown, but also important {hrasijet rasive perforating 


rvice—to reduce breakdown pressures: and the “Frac Guide 
‘ally precise engineering of treatments. New ideas 


your money lial Dowell. Dowell. Tulsa 1. Okla 


DOWELL 


Services for the oil industry 


DIVISION OF THE DOW CHEMICAL COMPANY 











